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Appendix  A 

Wind  Tunnel  Simulation 


WIND  TUNNEL  SIMULATION  OF  THE  ATMOSPHERIC  BOUNDARY  LAYER 

In  the  lowest  layer  of  the  atmosphere  the  wind  is  slowed  down  by  the  drag  effect 
of  the  numerous  features  on  the  earth's  surface  such  as  vegetation,  the  ground  roughness 
and  man  made  structures.  Within  this  atmospheric  boundary  layer  the  mean  wind  speed 
(mean  implying  an  averaging  time  of  about  one  hour)  generally  increase  with  height  until 
the  top  of  the  layer  is  reached,  at  which  point  surface  drag  no  longer  plays  a  role.  The 
height  of  the  boundary  layer  is  variable  but,  at  least  in  strong  winds,  the  best  estimate  is 
that  it  is  about  600m  or  2000  ft  (References  1  and  2). 

In  wind  tunnel  tests,  it  is  important  to  simulate  the  mean  wind  speed  profile,  the 
wind's  turbulence  intensity  and  the  length  scale  of  turbulence  within  the  atmospheric 
boundary  layer.  Figure  1  shows  the  boundary  layer  wind  tunnel  at  the  Guelph  laboratory 
of  Rowan  Williams  Davies  &  Irwin  Inc.  The  model  to  be  tested  is  mounted  near  the  centre 
of  the  2.4m  (8  ft.)  diameter  turntable,  13m  (42  ft)  downwind  of  the  entrance  to  the  working 
section.  All  major  features  and  structures  within  the  radius  covered  by  the  turntable  are 
modelled  in  detail  thereby  assuring  their  effect  on  the  wind  flows  around  the  site  being 
studied  is  accurately  simulated.  Upstream  of  the  turntable  the  terrain  roughness  is  modelled 
by  generalized  roughness  distributed  over  the  working  section's  floor.  In  addition,  specially 
designed  turbulence  generators  are  installed  at  the  start  of  the  working  section.  By  varying 
the  floor  roughness  and  turbulence  generators  the  effects  of  various  types  of  terrain 
roughness  upwind  of  the  turntable  can  be  reproduced  at  model  scale.  A  detailed  explanation 
of  these  techniques  is  given  in  Reference  3. 

In  strong  winds,  the  mean  speed  profile  in  the  atmospheric  boundary  layer  is  found 
to  be  well  represented  by  the  power  law  expression: 


U  =  Ug  (Z/Zg) 


a 


where 


U  =  mean  wind  speed 

Ug  =  gradient  wind  speed  (value  of  U  at  the  top  of  the  boundary  layer) 

Z  =  height  above  ground 

Zg  =  depth  of  boundary  layer 

a  =  constant. 

The  exponent,  a  ,  varies  with  terrain  roughness.  The  following  are  representative 
values: 

Type  of  Terrain  " 

Open  country  with  some  vegetation  0.14 

Suburban  areas  0.25 

Heavily  built  city  cores  0.33 

Figure  2  shows  a  wind  speed  profile  generated  in  the  boundary  layer  wind  tunnel  and 
compares  them  with  the  above  power  law  expression.  The  wind  tunnel  speed  profile  can 
be  seen  to  follow  the  power  law  relation  well  for  each  type  of  the  boundary  layer. 

The  wind  turbulence  intensity  may  be  quantified  by  defining  it  as  the  ratio  u'AJ 
where  u'  =  root-mean-square  of  the  velocity  fluctuations  in  the  direction  of  the  mean  wind 
velocity.  The  turbulence  intensity  increases  as  the  terrain  roughness  increases  and  is 
generally  greater  near  to  the  ground  Figure  3  shows  the  measured  turbulence  intensities 
for  each  of  the  simulated  atmospheric  boundary  layers  described  above.  Some  full  scale 
data  are  included  for  comparison  (obtained  form  Ref.  4). 

The  integral  scale  of  the  turbulence,  which  can  be  thought  of  as  an  average  size  of 
turbulence  eddy,  is  on  the  order  of  150m  (500  ft.)  high  up  on  the  planetary  boundary  layer 
but  decreases  significantly  near  to  the  ground.  For  a  1:400  scale  model  of  the  appropriate 
integral  scale  of  the  wind  tunnel  turbulence  should  therefore  be  about  0.365m  (1.25  ft.)  in 


the  upper  part  of  the  boundary  layer.  One  way  of  measuring  the  integral  scale  is  to 
measure  the  power  spectrum,  S,  of  longitudinal  turbulence  and  comparing  it  in  non- 
dimensional  form  with  the  theoretical  von  Karman  spectrum, 


nS 


i»2 


4  (nL/LO 


{1  +  70.78  (nLAJ)']'" 


which  has  been  found  to  agree  well  with  full  scale  spectra  obtained  in  high  winds.  The 
measured  spectrum  is  plotted  against  nL/U,  the  value  of  L  being  adjusted  until  a  best  fit  to 
the  von  Karman  expression  is  obtained  This  value  of  L  is  then  the  integral  scale  of  the 
turbulence  in  the  wind  tunnel.  Figure  4  shows  a  typical  comparison  between  the  measured 
spectrum  in  the  wind  tunnel  and  the  von  Karman  spectrum,  and  indicates  the  equivalent  full 
scale  value  of  L  obtained.  It  corresponds  well  to  typical  full  scale  values  and  the  shape  of 
the  wind  tunnel  turbulence  spectrum  closely  follows  the  von  Karman  curve. 
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Appendix  B 

Water  Flume  Simulator 


WATER  FLUME  WIND  AND  SNOW  SIMULATOR 

The  water  flume  consists  of  a  1.2m  wide,  138cm  deep  open  channel  thirough  which 
water  flows.  A  scaled  model  of  the  area  to  be  studied,  for  either  the  effects  of  wind  or 
drifting  snow,  is  placed  on  the  floor  of  the  water  channel  and  the  water  is  allowed  to  flow 
over  the  model.  The  water  flow  can  then  be  adjusted  to  simulate  the  atmospheric  wind  flow 
around  the  scaled  model. 

The  water  flow  around  the  model  can  be  easily  visualized  by  introducing  a  coloured 
dye  into  the  water.  The  good  flow  visualization  properties  of  the  water  flume  make  it  an 
ideal  design  tool.  Personnel  directly  involved  with  the  project  design  are  able  to  clearly  see 
the  wind  flows  around  their  proposed  project  by  participating  in  the  study  at  our  laboratory. 
This  makes  for  an  easy  understanding  of  the  wind  and  drifting  snow  problems.  Also,  as 
the  models  are  easily  accessible  during  the  tests,  the  effects  of  rearranging  the  components 
of  a  project  or  the  adding  of  control  devices  can  be  clearly  observed  and  optimum  solutions 
readily  determined. 

The  method  used  to  study  the  effects  of  drifting  snow  is  to  introduce  a  fine  white 
silica  sand  into  the  water  to  represent  the  snow  and  the  moving  water  carries  and  deposits 
snow.  The  wind  speed  at  any  point  within  the  study  area  is  determined  by  measuring  the 
water  speed  at  the  point  of  interest  on  the  model. 

In  addition  to  the  study  of  wind  and  drifting  snow,  the  water  flume  technique  is 
suitable  for  the  study  of  other  windblown  particles  such  as  drifting  sand,  coal  dust,  etc. 


WATER       FLUME     -      WIND      AND      SNOW       SIMULATOR 
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Appendix  C 

Pedestrian  Level  Wind  Test  Data 


PEDESTRIAN  LEVEL  WIND  TEST  DATA 

The  wind  speed  ratios  presented  in  this  appendix  are  of  the  wind  speed  at  each  sensor 
location  (5  feet  above  grade)  to  the  mean  wind  speed  which  would  typically  occur  at  5  feet 
above  grade  in  an  exposed  area  (e.g.  baseball  field)  in  a  suburban  area.  To  better 
understand  this,  consider  the  wind  speed  ratios  presented  for  Location  13  in  Tables  C-5,  C- 
25  and  C-45.  The  data  on  the  left  hand  side  of  the  tables  present  information  pertaining 
to  the  existing  site  conditions  (test  configuration  A).  Information  presented  on  the  middle 
columns  of  the  tables  addresses  the  site  conditions  with  the  proposed  Ruggles  Center  in 
place  (test  configuration  B).  The  column  of  data  on  the  right  hand  side  of  the  tables 
presents  the  information  for  the  proposed  Ruggles  Center  with  Remedial  Devices  (test 
configuration  C).  The  conditions  at  Location  13  (Table  C-5,  Proposed  Ruggles  Center  with 
remedial  devices)  indicates  that  a  mean  wind  speed  ratio  of  0.9  occurs  for  a  northeast  wind 
direction  (wind  blowing  from  the  northeast).  This  ratio  indicates  that,  for  a  northeast  wind 
direction,  the  wind  speed  would  be  0.9  times  or  10%  less  than  the  wind  speed  in  an 
exposed  location  in  the  city,  5  feet  above  grade.  Hence,  a  10  mph  mean  wind  speed  would 
be  reduced  to  9  mph  at  Location  13  for  a  northeast  wind  direction. 

The  second  wind  speed  ratio  given  in  the  tables  for  the  Proposed  Ruggles  Center  with 
Remedial  Devices  presents  the  effective  gust  speed  ratio  recorded  during  the  wind  tunnel 
tests.  This  ratio  can  be  interpreted  in  a  similar  manner  as  described  above  for  mean  wind 
speed  ratios  (i.e.  effective  gusts  of  1.6  times  the  city  mean  wind  speed  will  occur  for 
northeast  winds). 

The  next  two  columns  of  values  for  each  location  present  a  weighting  factor  for  the 
spring  (SPR)  and  for  the  summer  (SUM).  These  factors  are  a  measure  of  how  each  wind 
direction  affects  the  overall  comfort  level  at  each  location.  The  weighting  factor  is  derived 
from  an  analysis  of  the  wind  tunnel  test  data  (effective  gust  wind  speed  ratios)  and  the  wind 
records  obtained  from  the  local  weather  station  (i.e.  Logan  International  Airport).  As  a 
result  of  this  analysis,  the  weighting  factor  is  dependent  upon  each  of  the  following: 


i)      the  gust  wind  speed  ratio  measured  at  the  sensor, 

ii)     the  frequency  of  occurrence  of  the  wind  direction  being  examined;  and 

iii)    the  strength  of  the  wind  for  the  same  wind  direction  examined. 

The  weighting  factors  are  expressed  as  a  percentage.  For  instance,  the  spring  weighting 
factor  for  our  example,  Location  13,  and  a  northeast  wind  direction,  is  5%.  This  indicates 
that  5%  of  the  time,  when  the  monthly  effective  gust  wind  speeds  are  exceeded  at  Location 
13,  the  wind  will  occur  from  this  direction.  The  weighting  factor  allows  one  to  look  at 
each  sensor  location  and  immediately  determine  which  wind  direction(s)  has  the  greatest 
impact  on  the  resultant  wind  comfort  level.  For  example,  the  most  important  wind  direction 
for  Location  13  during  the  spring  is  SSW.  Since  the  weighting  factors  are  based  on  a 
meteorological  data  analysis,  they  will  vary  from  season  to  season  for  a  given  test  location 
and  direction  (see  Table  C-25  for  the  fall  and  winter  data  and  Table  C-45  for  the  annual 
data  for  Location  13).  This  is  evident  in  our  example  as  the  northeast  wind  direction  for 
Location  13  during  the  spring  has  a  weighting  factor  of  5%  (6th  highest)  and  during  the 
summer  the  weighting  factor  is  3%,  which  is  the  5th  highest  during  this  season. 
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WEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

HEAN 

GUST 

SPR 

SUM 

NNE 

1.5 

2.1 

3 

4 

NNE 

1.0 

1.6 

0 

0 

NNE 

0,2 

0 .  7 

0 

0 

NE 

1.7 

2.2 

15 

10 

NE 

0.2 

0,8 

0 

0 

NE 

0,2 

0,6 

0 

0 

ENE 

1.4 

2.0 

3 

1 

ENE 

0.5 

1.1 

0 

0 

ENE 

0,1 

0.6 

0 

0 

E 

1.6 
0,8 

2.2 
1,4 

5 
0 

3 
0 

E 

1.3 

1.9 

0 

0 

E 
tSE 

0,1 
0,4 

0,6 
0,9 

0 
0 

0 

ESE 

ESE 

1,5 

2,3 

0 

0 

0 

SE 

0.7 

1.2 

0 

0 

SE 

1.6 

2.4 

0 

1 

St 

0.1 

1.0 

0 

0 

SSE 

1,1 

1,/ 

0 

0 

SSE 

1.1 

1,8 

0 

0 

SSE 

0,3 

1.2 

0 

0 

S 

1.5 

2.1 

1 

1 

S 

1.0 

1.8 

0 

0 

S 

0.7 

1.3 

0 

0 

SSW 

1.9 

2.4 

4 

15 

SSW 

0.9 

1.7 

0 

0 

SSW 

0.9 

1.3 

0 

0 

SW 

1.9 

2,4 

7 

29 

SW 

1.8 

2,5 

1 

17 

SW 

1,3 

2,0 

7 

23 

WSW 

1.3 

2.0 

2 

5 

WSW 

1.7 

2.6 

5 

17 

WSW 

1.5 

2.4 

29 

48 

w 

1,6 

2.4 

33 

15 

W 

2,0 

2.9 

38 

26 

U 

1,4 

2,3 

67 

31 

WNW 

1,6 

2,2 

22 

11 

WNW 

2.3 

3,0 

56 

38 

WNU 

0.5 

0>? 

0 

0 

NW 

1.2 

1.7 

0 

0 

NW 

1.3 

2.1 

0 

1 

HH 

0.1 

0.7 

0 

0 

NNW 

1.5 

2,1 

1 

2 

NNW 

1.0 

1,5 

0 

0 

NNW 

0>7 

1,1 

0 

0 

N 

1.7 

2.3 

3 

3 

N 

1.0 

1.5 

0 

0 

N 

0.3 

o,y 

0 

0 

TABLE  C-1 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSE! 

1  RUG6LES 

PRUPO 

SED  RUGGLES 

CENTER 

CONDiriONS 

t 

CENTER 

HITh 

1  Rt.MEDIAL  DEVICES 

LOCATION 

4 

LOCATION 

4 

LOCATION 

4 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

AN6Lt 

MEAN 

GUST 

SPR 

SUN 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

HEAN 

GUST 

SPR 

SUM 

NNE 

1»6 

2.3 

12 

10 

NNE 

0.9 

1,7 

1 

2 

NNE 

0.7 

1,4 

0 

1 

NE 

0.8 

1,4 

0 

1 

NE 

0,7 

1.3 

0 

0 

NE 

0,6 

1,2 

0 

1 

ENE 

0.6 

1,1 

0 

0 

ENE 

0,6 

1.2 

0 

0 

ENE 

0,7 

1.4 

0 

0 

E 

0.8 
0.9 

1,2 
1,3 

0 
0 

0 
0 

E 

0.9 

1,6 

1 

1 

E 
ESE 

1.0 
1,3 

1,6 
1.8 

1 
0 

1 

ESE 

ESE 

1,2 

1,8 

0 

0 

0 

SE 

0.8 

1,3 

0 

0 

SE 

1.1 

1.6 

0 

0 

SE 

1,2 

1.6 

0 

1 

SSE 

1,2 

1.9 

0 

0 

SSE 

0,7 

1,4 

0 

0 

SSE 

1,0 

1,6 

0 

0 

S 

1.7 

2,3 

5 

5 

S 

1,3 

1.9 

1 

1 

S 

1.1 

1.7 

0 

0 

SSU 

2.0 

2.5 

17 

31 

SSW 

1.6 

2.0 

2 

13 

SSW 

1.4 

1.9 

1 

8 

SW 

1.7 

2.2 

7 

23 

SW 

1.4 

1,9 

1 

16 

SW 

1,3 

1,8 

1 

13 

WSW 

1.2 

1,7 

1 

1 

WSW 

1.0 

1.6 

1 

3 

WSW 

1.2 

1.7 

1 

6 

W 

1.1 

1,7 

3 

0 

W 

1.3 

2,1 

31 

21 

W 

1,4 

2,1 

28 

20 

WNW 

1,4 

2.0 

17 

6 

WNW 

1,6 

2,3 

59 

39 

WNW 

1,7 

2,3 

63 

44 

NW 

1.5 

2.0 

9 

4 

NW 

1.2 

1.8 

2 

3 

NW 

1,3 

1.8 

4 

5 

NNW 

2.0 

2.5 

21 

14 

NNW 

1,1 

1,7 

0 

1 

NNW 

1,2 

1,/ 

0 

1 

H 

1.8 

2.4 

9 

6 

N 

1.0 

1,7 

0 

1 

N 

0.9 

1.5 

0 

0 

LOCATION 

5 

LOCATION 

5 

LOCATION 

5 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

HEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.5 

2.0 

4 

6 

NNE 

1.6 

2.2 

4 

7 

NNE 

1.0 

1.4 

3 

3 

NE 

1.4 

2.0 

13 

10 

NE 

1,0 

1,5 

0 

1 

NE  . 

0,8 

1,2 

2 

2 

ENE 

1.8 

2,4 

16 

5 

ENE 

0.9 

1.6 

0 

0 

ENE 

0.6 

o.y 

0 

0 

E 

1.4 

i,y 

2 

2 

E 

0.9 

1.6 

0 

0 

E 

0,5 

0,9 

0 

0 

ESE 

l.i 

1.9 

0 

0 

ESE 

0,9 

1,5 

0 

0 

ESE 

0,1 

0.2 

0 

0 

SE 

1.0 

1.5 

0 

0 

SE 

1.2 

1.9 

0 

I 

Sh 

0,8 

1.5 

0 

2 

SSE 

1,4 

1,9 

0 

1 

SSE 

1,4 

2,1 

0 

1 

SSE 

1,1 

1,8 

1 

2 

S 

1.6 

2.1 

2 

2 

S 

1,8 

2.3 

2 

3 

S 

1.0 

1.7 

8 

6 

SSW 

1.6 

2.1 

2 

10 

SSW 

1,5 

2.0 

0 

4 

SSW 

1,0 

1.6 

'ii 

11 

SW 

1,7 

2,1 

4 

25 

SW 

1.3 

1,8 

0 

2 

SW 

1.0 

1.5 

4 

16 

WSW 

1.2 

1,9 

2 

6 

WSW 

0,8 

1,7 

0 

1 

WSW 

1.2 

1,8 

24 

36 

W 

1,1 

1,9 

11 

5 

W 

0,6 

1,5 

0 

0 

W 

1.0 

1.3 

9 

2 

WNW 

1.6 

2,2 

32 

19 

WNW 

1,3 

1,8 

2 

2 

WNW 

1,1 

1,4 

18 

6 

NW 

1.5 

2.1 

11 

8 

NW 

1,7 

2.4 

22 

18 

NW 

1.0 

1,'j 

11 

4 

NNW 

0,7 

1.4 

0 

0 

NNW 

2,3 

3.1 

50 

43 

NNW 

1,2 

1,6 

7 

5 

N 

1.1 

1.6 

0 

0 

N 

2,2 

2.9 

19 

IS 

N 

11 

1.6 

'j 

3 

LOCATION 

6 

LOCATION 

6 

LOCATION 

6 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WHIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM- 

NNE 

1.5 

2.1 

3 

5 

NNE 

1,0 

1,8 

0 

1 

NNE 

1.1 

3  .7 

1 

3 

NE 

1,6 

2,1 

12 

9 

NE 

0,8 

1,2 

0 

0 

NE 

0,6 

1>3 

0 

0 

ENE 

1.7 

2.2 

6 

2 

ENE 

0,9 

1.4 

0 

0 

ENf. 

0.4 

1.0 

0 

0 

E 

1,5 

2.0 

2 

2 

E 

0,8 

1.3 

0 

0 

E 

0,4 

1.1 

0 

0 

ESE 

1.0 

1,6 

0 

0 

ESE 

1,0 

1,9 

0 

0 

ESE 

0,6 

1,6 

0 

0 

SE 

1.0 

1,4 

0 

0 

SE 

1,7 

2.4 

0 

2 

St 

1,4 

IM 

0 

2 

SSE 

1.4 

1,9 

0 

0 

SSE 

1,4 

2.1 

0 

0 

SSE 

1,4 

2,0 

0 

1 

S 

1.7 
1.7 

2.2 
2.2 

2 

1 

2 
7 

S 

1,6 

2.1 

0 

0 

S 

1.4 

1.8 

0 

1 

SSW 

SSW 

1,1 

1.7 

0 

0 

SSW 

1.2 

1.6 

0 

1 

SW 

1.8 

2.3 

5 

28 

SW 

0,8 

1,4 

0 

0 

SW 

0,9 

1,5 

0 

1 

WSW 

1.1 

1.8 

0 

2 

WSW 

0,9 

1.9 

(1 

1 

WSW 

0,9 

2.0 

3 

12 

w 

1.5 

2.3 

26 

14 

W 

0,9 

1.6 

0 

0 

w 

1,1 

i>y 

8 

4 

WNW 

1.8 

2,4 

38 

23 

WNW 

1,6 

2,1 

4 

4 

WNW 

1,3 

1,9 

9 

6 

NW 

1.4 

2,0 

3 

3 

NW 

2.1 

2.9 

40 

34 

NW 

1,5 

2,1 

12 

10 

NNW 

1.1 

1.6 

0 

0 

NNW 

2,7 

3,5 

46 

47 

NNW 

2,2 

2,9 

48 

42 

N 

1.6 

2.2 

2 

2 

N 

2.1 

3.0 

9 

11 

N 

1.9 

2.7 

19 

17 

T>VK|1  F   Q 2 

PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED 

1  RUGGGLES 

PROPOSED  RUGGLES 

CENTER 

CONDITIONS 

1 

CENTER 

WlTh 

1  REMEDIAL  DEVICES 

LOCATION 

7 

LOCATION 

7 

LOCAJION 

7 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

WEIGHT 

ANGLE 

HEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

HEAN 

GUST 

SPR 

SUM 

NNE 

1,<4 

2.2 

5 

7 

NNE 

0.9 

1,6 

0 

1 

NNE 

0.9 

1,5 

0 

2 

NE 

1.6 

2,1 

12 

9 

NE 

0,7 

1,0 

0 

0 

NE 

0,4 

0,8 

0 

0 

ENE 

1.3 

2.1 

4 

1 

ENE 

0.8 

1.3 

0 

0 

ENE 

0.8 

1.6 

1 

0 

E 

1.2 

1.8 

1 

1 

E 
ESE 

1>4 
1,6 

1,9 
2,2 

1 
1 

1 

0 

E 
ESE 

1,6 
2,0 

2,3 
2  =  6 

13 
18 

9 

ESE 

1.0 

1,4 

0 

0 

15 

SE 

1.3 

1.8 

0 

1 

SE 

1.4 

1,8 

0 

1 

SE 

1.5 

1.9 

0 

2 

SSE 

1.6 

2,1 

0 

1 

SSE 

1,6 

2,1 

0 

1 

SSE 

1,5 

2,0 

0 

1 

S 

1.7 

2.1 

1 

1 

S 

1.5 

2.0 

0 

1 

S 
SSW 

1.4 
1.3 

1.9 
1.7 

2 
0 

3 

SSW 

1.7 

2.2 

1 

7 

SSW 

1.4 

1.9 

0 

2 

3 

SU 

1.8 

2.i 

4 

25 

SW 

1,4 

1>9 

0 

6 

SW 

1,1 

1,7 

0 

6 

WSW 

1.3 

2.1 

3 

8 

WSW 

1.0 

1,7 

0 

1 

HhW 

0.8 

1.5 

0 

1 

W 

1.6 

2.3 

31 

16 

W 

1.5 

2,2 

13 

8 

W 

1,2 

1,8 

12 

7 

WNW 

1.4 

2.2 

21 

12 

WNW 

1.6 

2,4 

30 

23 

WNW 

1,3 

1,9 

20 

16 

NW 

1.7 

2.3 

14 

10 

NW 

1.9 

2.4 

20 

18 

NH 

1,4 

1.9 

10 

10 

NNU 

1,4 

2,0 

1 

1 

NNW 

2.1 

2,8 

21 

24 

NNW 

1,1 

1,9 

1 

3 

N 

1.5 

2.1 

1 

1 

N 

2.0 

2,8 

15 

15 

N 

1,6 

2.6 

20 

20 

LOCATION 

8 

LOCATION 

8 

LOCATION 

8 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RA1IUS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

yuM 

ANGLE 

HEAN 

GUST 

SPR 

SUM 

NNE 

1.7 

2,2 

3 

5 

NNE 

1.0 

1.5 

0 

0 

NNE 

0.7 

1,1 

() 

0 

NE 

1.6 

2.2 

10 

8 

NE 

0,9 

1,4 

0 

0 

NE 

0,7 

1,2 

0 

0 

£NE 

1.1 

1.7 

0 

0 

ENE 

1.5 

2.2 

3 

1 

ENE 

1,4 

2,0 

6 

2 

E 

1.3 

2.0 

1 

1 

E 

1,8 

2,4 

5 

5 

E 

1.6 

2,2 

7 

6 

ESE 

0.8 

1,2 

0 

0 

ESE 

2,1 

2,7 

5 

3 

ESE 

1.9 

2,5 

7 

4 

SE 

0.9 

1.4 

0 

0 

SE 

2.0 

2.8 

1 

6 

SE 

1,7 

2.4 

1 

5 

SSE 

1.4 

2.0 

0 

0 

SSE 

1,5 

2,0 

0 

0 

SSE 

1,4 

1,9 

0 

1 

S 

1.7 

2,3 

2 

2 

S 

1,3 

1.8 

0 

0 

S 

1,1 

1.6 

0 

0 

SSW 

1.8 

2.3 

2 

10 

SSW 

1,0 

1.5 

0 

0 

SSW 

1.1 

1.5 

0 

0 

SW 

1.8 

2.3 

3 

22 

SW 

1,0 

1,5 

0 

0 

SW 

1,1 

1.6 

0 

3 

WSW 

1.3 

2.0 

1 

4 

WSW 

1.1 

1.8 

0 

2 

WSW 

1.2 

1.8 

1 

6 

W 

1,7 

2,4 

28 

16 

W 

1.6 

2,3 

15 

13 

W 

1,5 

2,2 

35 

28 

WNW 

1.7 

2,4 

27 

22 

WNW 

1,9 

2,6 

41 

35 

WNW 

1,6 

2,1 

30 

24 

NW 

1.6 

2.2 

6 

5 

NW 

1.9 

2,7 

31 

30 

NW 

1,3 

1.9 

S 

y 

NNW 

l.tj 

2,0 

0 

1 

NNW 

1.2 

2,1 

0 

2 

NNW 

1,5 

2.3 

7 

12 

N 

1,9 

2.4 

4 

4 

N 

0.9 

1.4 

0 

0 

N 

0,7 

1,2 

0 

0 

LOCATION 

9 

LOCATION 

9 

LOCA  HUN 

9 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.7 

2.3 

10 

11 

NNE 

0.9 

1.4 

0 

1 

NNE 

0.7 

1,3 

0 

0 

NE 

0.7 

1,4 

0 

1 

NE 

0,8 

1,3 

0 

1 

NE 

0,7 

1,3 

0 

0 

ENE 

0.6 

1.1 

0 

0 

ENE 

0.6 

1.2 

0 

0 

ENE 

0.6 

1.2 

0 

0 

E 

0.5 

1,0 

0 

0 

E 

0,8 

1.4 

0 

0 

E 
ESE 

0,9 
0.9 

1:4 

1,4 

0 
0 

0 

ESE 

0,8 

1.1 

0 

0 

ESE 

0.8 

1,4 

0 

0 

0 

SE 

0.9 

1,4 

0 

0 

SE 

0.7 

1.3 

0 

0 

SE 

0.8 

1.2 

0 

0 

SSE 

1.4 

2,0 

0 

1 

SSE 

1.2 

1,8 

0 

0 

SSE 

1.1 

1,7 

0 

0 

S 

1.5 
1.8 

2,1 
2.3 

2 

4 

2 

15 

S 

1,2 

1,8 

0 

1 

S 

1.1 

1.7 

0 

0 

SSW 

SSW 

1.4 

1.9 

0 

6 

SSW 

1.3 

l.H 

0 

4 

SW 

1.5 

2,0 

1 

13 

SW 

1.3 

1,8 

0 

9 

SW 

1,4 

1,9 

1 

13 

WSW 

1.3 

1.8 

1 

3 

WSW 

1.2 

1.7 

1 

4 

WSW 

1.3 

1,9 

2 

9 

W 

1.5 

2,1 

19 

9 

W 

1.6 

2.3 

35 

27 

W 

1,7 

2,3 

46 

35 

WNW 

1.5 

2,2 

31 

18 

WNW 

1,8 

2,4 

55 

41 

WNW 

1,6 

2,3 

49 

35 

NW 

1.6 

2.1 

9 

7 

NW 

1.5 

2.0 

7 

9 

NH 

1,2 

1,8 

2 

3 

NNW 

1.9 

2.5 

13 

13 

NNW 

1.0 

1,6 

0 

0 

NNW 

1,0 

1,7 

0 

0 

N 

1.9 

2.5 

9 

8 

N 

1.2 

1.8 

0 

1 

N 

1.0 

1.6 

0 

0 

TABLE  C-3 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSED 

1  RUGGLES 

FRUPO 

5Eii  RUKGLES 

CENfER 

CONDITIONS 

CENTER 

wuh 

1  Kt-MEDIAL  DEVICES 

LOCATION   10 

LOCATION   10 

LOCATION   10 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.5 

2.1 

3 

4 

NNE 

0.8 

1.2 

2 

1 

NNE 

0.6 

0.9 

0 

0 

NE 

1»7 

2.3 

18 

10 

NE 

0,7 

1,1 

2 

1 

NE 

0.5 

0.9 

1 

0 

ENE 

1.5 

2.1 

5 

1 

ENE 

0.7 

0.9 

0 

0 

ENt 

0.4 

0,7 

0 

0 

E 

1.6 

2.2 

5 

3 

E 

0.9 

1,3 

2 

1 

E 

0,2 

0,6 

0 

0 

ESE 

0.8 

1.4 

0 

0 

ESE 

0,6 

1,1 

0 

0 

ESE 

0,1 

1,3 

3 

0 

SE 

0.2 

0.8 

0 

0 

SE 

0,6 

1.3 

0 

1 

St 

0.5 

1,2 

0 

1 

SSE 

1,0 

1.6 

0 

0 

SSE 

0,1 

1.5 

0 

1 

SSE 

0.6 

1,2 

0 

0 

S 

1.5 
2.0 

2.1 
2.5 

1 

7 

1 
18 

S 
SSW 

0.1 
1.0 

1.2 
1,7 

1 
15 

0 

16 

S 

0.7 

1.2 

1 

0 

SSW 

SSW 

1.0 

1.6 

22 

20 

SW 

2.0 

2.5 

12 

37 

SW 

1.2 

1,9 

51 

62 

SW 

0,9 

1,7 

61 

66 

WSW 

1.4 

2.0 

2 

5 

WSW 

0.9 

1.7 

20 

20 

WSW 

0.6 

1,4 

17 

14 

W 

1.6 

2.3 

32 

13 

W 
WNW 

0.7 
0.6 

1,2 
1,0 

6 
1 

0 
0 

w 

0,3 

0,9 

1 

0 

WNW 

1.4 

2.0 

12 

5 

WNW 

0,2 

0.7 

0 

0 

NW 

1.2 

1.7 

0 

0 

NW 

0.8 

1.2 

1 

0 

NW 

0.1 

0,6 

0 

0 

NNW 

1.5 

2,0 

1 

1 

NNW 

0.8 

1,1 

0 

0 

NNW 

0.1 

0,6 

0 

0 

N 

1.5 

2.1 

1 

1 

N 

0.8 

1.2 

0 

0 

N 

0.1 

0,7 

0 

0 

LOCATION   11 

LOCATION   11 

LOCATION   11 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.5 

2.0 

3 

4 

NNE 

1.1 

1.7 

1 

1 

NNE 

0.9 

1.4 

0 

0 

NE 

i.e 

2.3 

22 

12 

NE 

1.1 

1,6 

1 

1 

NE 

1,0 

1,6 

1 

1 

ENE 

1.5 

2.1 

4 

1 

ENE 

2.0 

2.5 

21 

5 

ENE 

2.1 

2.5 

24 

5 

E 

1.6 

2.2 

5 

3 

E 
ESE 

2.0 
1,9 

2,6 
2.7 

21 
15 

8 

4 

E 

ESE 

1,9 
1,9 

2.5 
2,6 

19 
12 

7 

ESE 

0.7 

1.3 

0 

0 

2 

SE 

0.3 

1.0 

0 

0 

SE 

1.6 

2.5 

1 

4 

SE 

1.6 

2,5 

1 

4 

SSE 

0.8 

1.4 

0 

0 

SSE 

0,9 

1,8 

0 

0 

SSE 

0,6 

1,5 

0 

0 

S 

1.4 

2.0 

1 

0 

S 

1,1 

1,9 

1 

0 

S 

1.0 

1,7 

0 

0 

SSW 

2.0 

2.5 

7 

18 

SSW 

1.8 

2.5 

12 

22 

SSW 

1.5 

2.3 

6 

13 

SW 

2.0 

2.5 

13 

38 

SW 

1,6 

2,6 

25 

51 

SW 

1,8 

2,7 

36 

65 

WSW 

1.4 

2.1 

3 

7 

WSW 

0,9 

1.9 

2 

3 

WSW 

1.0 

1,9 

2 

3 

W 

1.6 
1.3 

2.3 

i>y 

29 

y 

11 

4 

w 

WNW 

1.0 
0,7 

1,6 
1.2 

1 
0 

0 
0 

W 

0,8 

1,4 

0 

0 

WNW 

WNW 

0.8 

1,2 

0 

0 

NW 

1.1 

1.7 

0 

0 

NW 

0.7 

1.1 

0 

0 

NW 

0.7 

1.0 

0 

0 

NNW 

1.5 

2.1 

1 

2 

NNW 

0,8 

1.1 

0 

0 

NNW 

0,6 

1,0 

0 

0 

N 

1.4 

2.0 

1 

1 

N 

1.0 

1.4 

0 

0 

N 

0.8 

1,3 

0 

0 

LOCATION   1 

2 

LOCATION   12 

LOCATION   1 

2 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLt: 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.4 

1.9 

2 

3 

NNE 

0.8 

1,4 

0 

0 

NNE 

0.5 

1,0 

0 

0 

NE 

1.6 

2.2 

16 

9 

NE 

0,7 

1.3 

0 

0 

NE 

0,/ 

1,4 

1 

1 

ENE 

1.7 

2.2 

7 

1 

ENE 

1.8 

2.3 

24 

7 

tNE 

2.1 

2,6 

35 

13 

E 

1.5 
1.3 

2.1 
1.8 

J 
0 

2 
0 

E 

1.7 

2,4 

22 

10 

E 
ESE 

1,7 
1,7 

2,4 
2,3 

18 

8 

9 

ESE 

ESE 

1,7 

2,4 

10 

3 

2 

SE 

0.7 

1.3 

0 

0 

SE 

1.6 

2.3 

1 

4 

St 

1.6 

2,2 

1 

4 

SSE 

0.8 

1>4 

0 

0 

SSE 

1,1 

2,0 

0 

1 

SSE 

1.1 

1,9 

0 

1 

S 

0.8 
1.7 

1.5 
2.2 

0 

2 

0 
9 

S 

1,3 

2.1 

4 

4 

S 

1.4 

2.1 

4 

4 

SSW 

SSW 

1.7 

2.2 

10 

23 

SSW 

1.5 

2,1 

3 

12 

SW 

2,0 

2,5 

12 

39 

SW 

1.5 

2.0 

7 

26 

SW 

1,5 

2,2 

10 

36 

WSW 

1,5 

2,1 

5 

11 

HSW 

1.3 

2.0 

9 

IS 

WSH 

1.3 

2,0 

6 

14 

W 

1.7 

2.3 

37 

17 

W 

1,1 

1,8 

11 

3 

W 
WNW 

1.2 
0,9 

1,8 
1.3 

12 
0 

4 

WNW 

1.5 

2.0 

13 

6 

WNW 

0,8 

1,3 

0 

0 

0 

NW 

1.2 

1.8 

1 

1 

NW 

0.6 

1.0 

0 

0 

NW 

0.6 

0,9 

0 

0 

NNW 

1.5 

2,0 

1 

1 

NNW 

0,7 

1.0 

0 

0 

NNW 

0,4 

0,9 

0 

0 

N 

1.3 

1.9 

0 

0 

N 

0.7 

1.1 

0 

0 

N 

0.6 

1,1 

0 

0 

TABLE  C-A 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 
CONDITIONS 

PROPOSED  RUGGLES 
CENTER 

PROPOSEli  RUBBLES  CENTER 
WITH  RLHEDIAL  DEVICES 

LOCATION   13 

LOCATION   13 

LOCATION   13 

WIND 

ANGLE 

NNE 

NE 

ENE 

E 

RATIOS 
MEAN  GUST 

1.4  1.9 

1.5  2.0 

1.6  2.1 
1.6   2,2 

1.3   1,8 
1,3   1.9 
1.0   1.6 
0.5   1.2 

WEIGHT 

SPR  SUM 

2   3 

12  8 
6  1 
5   3 

0   0 
0   1 
0   0 
0   0 

WIND 

ANGLE 

NNE 

NE 

ENE 

E 

RATIOS 
MEAN  GUST 
0.8   1.4 
0,6        1,2 
1.9   2.6 
1.2   2,1 

HEIGHT 

SPR  SUM 

0   0 

0   0 

22  4 
5   2 

WIND 

ANGLE 

NNL 

NE 

ENE 

E 

ESE 
SE 
SSE 
S 

RAT 
MEAN 
0.7 
0,9 
1.5 
1,1 

1,1 
1.0 
1,1 
1.7 

riOS   HEIGHT 
GUST  SPR  SUM 
1.2   0   0 
1.6   5   3 
2.0   9   1 
1,8   2   1 

ESE 
SE 
SSE 
S 

ESE 
SE 
SSE 
S 

1,0 
0.7 
0,8 
2.0 

1,9 
1.4 
1,7 
2.9 

0 

0 

0 

1/ 

0 

0 

0 

16 

1.7  0   0 
1,6   0   0 

1.8  0   0 
2, "it      IS   13 

5SW 

1.4 

2.1 

1 

6 

SW 

1.9 

2,4 

10 

34 

WSW 

1.6 

2.2 

8 

17 

W 

1.7 

2,3 

35 

16 

SSW 

2.4 

2.9 

39 

50 

SW 

1,8 

2,4 

12 

27 

WSW 

1.0 

l.B 

1 

1 

w 

1,1 

1.7 

3 

0 

SSW 

1.9 

2,5 

27 

35 

SW 

1,7 

2,3 

21 

39 

WSW 

1.1 

1.8 

i 

5 

w 

1,2 

1.8 

16 

3 

WNW 

1.5 

2.1 

18 

8 

WNW 

0,9 

1.5 

0 

0 

WNW 

1,0 

1.5 

2 

0 

NW 

1.3 

1.8 

2 

1 

NW 

0.6 

1.0 

0 

0 

NW 

0,6 

1,0 

0 

0 

NNW 

1.4 

2.1 

1 

2 

NNW 

0,8 

1.0 

0 

0 

NNW 

0,5 

0,9 

0 

0 

N 

1.2 

1.8 

0 

0 

N 

0.4 

0.9 

0 

0 

N 

0.4 

0,9 

0 

0 

LOCATION   14 

LOCATION   14 

LOCATION   14 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

HEAN 

GUST 

SPR 

SUM 

NNE 

1.4 

1.9 

2 

4 

NNE 

2.0 

2.8 

27 

17 

NNE 

2.0 

2.7 

31 

22 

NE 

1,4 

2.0 

9 

7 

NE 

0,9 

1,6 

1 

1 

NE 

1,1 

1,8 

5 

4 

ENE 

1.5 

2.1 

5 

1 

ENE 

1.0 

1,5 

0 

0 

ENE 

1.6 

2.3 

14 

3 

E 

1.5 
1.3 

2.0 
1,8 

3 
0 

2 
0 

E 

0,9 

1,6 

0 

0 

E 

ESE 

1,2 
1,1 

2,0 
1,7 

4 
0 

2 

ESE 

ESE 

0,8 

1,6 

0 

0 

0 

SE 

1.5 

2.0 

0 

1 

SE 

1.1 

1,8 

0 

0 

SE 

1.2 

1.7 

0 

0 

SSE 

0.8 

1.3 

0 

0 

SSE 

1,8 

2,6 

1 

2 

SSE 

1.5 

2,3 

1 

1 

S 

0.6 

1.2 

0 

0 

S 

2.3 

3.0 

16 

17 

S 

1.9 

2.5 

9 

10 

SSW 

1.3 

2.0 

1 

5 

SSW 

2.3 

2.8 

21 

35 

SSW 

1.8 

2.3 

7 

20 

SW 

1.7 

2,2 

4 

24 

SW 

1,5 

2,1 

2 

9 

SW 

1,4 

2,0 

2 

13 

WSW 

1.6 

2,2 

7 

17 

WSW 

0.7 

1.4 

0 

0 

WSW 

0.8 

1.4 

0 

0 

w 

1.7 

2,3 

38 

21 

W 

1,0 

1.5 

0 

0 

W 

0,9 

1>5 

1 

0 

WNW 

1.6 

2.2 

29 

16 

WNW 

1,0 

1,8 

3 

1 

WNW 

0,8 

1,3 

0 

0 

NW 

1.3 

1.8 

1 

1 

NW 

0.9 

1.5 

0 

0 

NW 

0.7 

1.1 

0 

0 

NNW 

1.1 

1.8 

0 

0 

NNW 

2.1 

2.7 

21 

13 

NNW 

1,9 

2,5 

18 

15 

N 

1.3 

1.8 

0 

0 

N 

1.9 

2.5 

7 

4 

N 

1.8 

2.4 

10 

7 

LOCATION   15 

LOCAriON   15 

LOCATION   15 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

HEAN 

GUST 

SPR 

SUM 

NNE 

1.6 

2.2 

5 

5 

NNE 

1.6 

2.4 

6 

7 

NNL 

1.3 

2.0 

1 

T 

NE 

1.3 

1,8 

4 

3 

NE 

1,1 

1.7 

1 

1 

NE 

1,2 

1.9 

3 

3 

ENE 

1.0 

1.5 

0 

0 

ENE 

1.2 

1.8 

1 

0 

ENE 

1.2 

1.9 

1 

0 

E 

1.0 

1.7 

1 

0 

E 

1,5 

2.2 

3 

2 

E 

1,4 

2,1 

1 

1 

ESE 

0.6 

1.0 

0 

0 

ESE 

1.4 

2.0 

0 

0 

ESE 

1,3 

1,9 

0 

0 

SE 

0,5 

0.8 

0 

0 

SE 

1.4 

1,9 

0 

0 

SE 

1.3 

1.8 

0 

0 

SSE 

0,9 

1.2 

0 

0 

SSE 

0,9 

1,5 

0 

0 

SSE 

1,0 

1,5 

0 

0 

S 

0.8 

1.3 

0 

0 

S 

1.3 

1.9 

0 

0 

S 

1.3 

1.9 

0 

0 

SSW 

1.1 

1.9 

0 

1 

SSW 

1.5 

2.0 

0 

1 

SSW 

1.5 

2,0 

0 

2 

SW 

1.6 

2.3 

7 

24 

SW 

2,0 

2.6 

7 

33 

SW 

1,9 

2,4 

4 

25 

WSW 

1.9 

2.6 

24 

41 

WSW 

1.7 

2.4 

5 

13 

HSH 

1.7 

2.4 

6 

IS 

w 

1.8 

2.5 

48 

21 

W 

1,7 

2,4 

27 

13 

W 

1,7 

2,5 

31 

17 

WNW 

1.2 

2,0 

10 

4 

WNW 

1,7 

2,6 

45 

25 

WNW 

1,7 

2,6 

51 

30 

NW 

0.8 

1.6 

0 

0 

NW 

1.5 

2.1 

3 

3 

NW 

1.4 

2.0 

1 

1 

NNW 

1.1 

1.8 

0 

0 

NNW 

0,8 

1,3 

0 

0 

NNW 

0,6 

1,1 

0 

0 

N 

1.5 

2.0 

1 

1 

N 

1.4 

2.1 

1 

1 

N 

1.2 

2.0 

0 

0 

TABLE  C-5 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED 

RU6GLES 

PROPOSED  RUG6LES 

CENTER 

CONDITIONS 

CENTER 

HUH 

KLMLDIAL  DEVICES 

LOCATION   16 

LOCATION   16 

LOCAFIUN   16 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUH 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.0 

1.5 

0 

0 

NNE 

1.5 

2,1 

1 

3 

NNL 

1.1 

]<8 

0 

1 

NE 

1.2 

1,7 

1 

2 

NE 

1,1 

1,7 

1 

1 

NE 

1,2 

1,8 

1 

1 

ENE 

1.2 

1.7 

0 

0 

ENE 

1.4 

1,9 

1 

0 

hNE 

1.4 

1,9 

1 

0 

E 

1.4 

2.0 

1 

1 

E 

1,2 

1,8 

0 

0 

E 

1,1 

1,7 

0 

0 

ESE 

1.3 

1,8 

0 

0 

ESE 

0.9 

1,3 

0 

0 

ESE 

0,9 

1,3 

0 

0 

SE 

1.1 

1.7 

0 

0 

SE 

1.0 

1,5 

0 

0 

SE 

1.0 

1.5 

0 

0 

SSE 

1.2 

1.8 

0 

0 

SSE 

0.8 

1,4 

0 

0 

SSE 

0,7 

1,4 

0 

0 

S 

0.9 

1.6 

0 

0 

S 

1.2 

1.9 

0 

0 

S 

1.1 

1.8 

0 

0 

SSW 

0.7 

1.4 

0 

0 

SSW 

1.5 

2.2 

0 

3 

SSH 

1.4 

2.0 

0 

2 

SW 

1.5 

2.2 

1 

16 

SW 

1,8 

2.4 

o 

^ 

17 

SW 

1,6 

2.3 

1 

14 

WSW 

1.7 

2.3 

4 

15 

WSW 

1,9 

2,7 

11 

2/ 

HSH 

1.9 

2.6 

12 

30 

W 

2.1 

2.7 

53 

39 

W 

1.8 

2.7 

41 

24 

W 

1,8 

2,7 

43 

27 

WNW 

2.0 

2.5 

36 

25 

WNW 

1,8 

2,7 

43 

25 

HNW 

1,7 

2,6 

42 

25 

NW 

l.S 

2.0 

1 

2 

NKf 

1,0 

1.7 

0 

0 

NW 

0,8 

1.6 

0 

0 

Hm 

1.5 

2.2 

1 

2 

NNW 

1,2 

1,8 

0 

0 

NNW 

0,9 

1,5 

0 

0 

H 

1,1 

1.6 

0 

0 

N 

1.2 

1.9 

0 

0 

N 

1.2 

2.0 

0 

0 

LOCATION   17 

LOCATION   17 

LOCATION   17 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

HEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

HEAN 

GUST 

SPR 

SUM 

NNE 

1.2 

2.0 

2 

4 

NNE 

1.1 

1.8 

1 

2 

HNE 

1.1 

1.8 

1 

3 

NE 

1.6 

2,3 

22 

16 

HE 

1.5 

2,2 

15 

12 

HE 

1,2 

1,9 

9 

7 

ENE 

1.3 

2,0 

2 

1 

ENE 

1.4 

2.0 

4 

1 

ENE 

1,4 

1.9 

3 

1 

E 

1.5 
1.5 

2,1 
2.0 

3 
0 

2 
0 

E 

1.5 

2,0 

2 

2 

E 

1,4 

1,9 

2 

2 

ESE 

ESE 

1,2 

1,8 

0 

0 

ESE 

1,2 

1.7 

0 

0 

SE 

1.9 

2.5 

0 

4 

SE 

1.7 

2.3 

0 

3 

HE 

1,5 

2,1 

0 

2 

SSE 

1.4 

2.1 

0 

1 

SSE 

1,1 

1,8 

0 

0 

SSE 

1,0 

1,7 

0 

0 

S 

1.6 

2.2 

2 

2 

S 

1,1 

1.8 

0 

0 

S 

1.0 

1.6 

0 

0 

SSW 

0.9 

1.4 

0 

0 

SSW 

1.2 

1.9 

0 

3 

SSH 

1.3 

i.y 

0 

4 

SW 

1.3 

1,9 

0 

9 

SW 

1.4 

2,0 

1 

14 

SW 

1.3 

2,0 

n 

4L 

16 

WSW 

1.5 

2.2 

4 

14 

WSW 

1.5 

2.2 

5 

16 

HSW 

1.4 

2,1 

5 

15 

W 

1.6 

2.3 

34 

22 

w 

1,7 

2.3 

33 

21 

W 

1,7 

2,3 

42 

26 

WNW 

1.6 

2.1 

18 

12 

WNW 

1,6 

2.3 

36 

23 

WNW 

1,5 

2,2 

34 

21 

NW 

1.6 

2,1 

8 

8 

NW 

0.5 

1,2 

0 

0 

H» 

0.5 

1.1 

0 

0 

NNW 

1.6 

2,1 

1 

3 

NNW 

1,4 

1,9 

0 

1 

NNW 

1,3 

1.9 

0 

1 

N 

1.4 

1,9 

1 

1 

N 

1.4 

2.1 

2 

2 

N 

1,2 

1.9 

1 

1 

LOCATION   18 

LOCATION   18 

LOCATION   18 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HINU 

RATIOS 

HtlGHl 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

HEAN 

GUST 

SPR 

SUM 

NNE 

1,4 

1,9 

2 

5 

HUE 

1.6 

2,5 

17 

16 

NNE 

1.3 

2.2 

B 

9 

NE 

1.2 

1.7 

3 

4 

NE 

1.4 

2>0 

13 

10 

NE 

1,4 

2,0 

14 

10 

ENE 

1.4 

1.9 

3 

1 

ENE 

1.5 

2,1 

? 

2 

ENE 

1.5 

2.1 

0 

2 

E 

1.3 

1.9 

2 

2 

E 

1,4 

1.9 

2 

2 

E 

1,4 

2.-0 

3 

2 

ESE 

1.0 

1,5 

0 

0 

ESE 

1,1 

1.7 

0 

0 

ESE 

1,1 

1,6 

0 

0 

SE 

1.3 

1.9 

0 

I 

SE 

1.0 

1.6 

0 

0 

SE 

1.2 

1.6 

0 

0 

SSE 

0.8 

1.4 

0 

0 

SSE 

0,6 

1.3 

0 

0 

SSE 

0,9 

1,3 

0 

0 

S 

0,7 

1,4 

0 

0 

S 

1.2 

1.9 

1 

1 

S 

1.2 

1.8 

1 

0 

SSW 

0.8 

1.5 

0 

0 

SSW 

1.3 

2.0 

1 

V 

SSH 

1.3 

1.9 

1 

5 

SW 

1.3 

1,9 

1 

10 

SW 

l.S 

2,1 

3 

20 

SW 

1,5 

2,1 

4 

24 

WSW 

1.5 

2.1 

5 

17 

WSW 

1,1 

1,8 

1 

3 

WSW 

1.2 

1.9 

2 

6 

W 

1.8 

2.4 

55 

40 

W 

1,3 

2,2 

Jl 

17 

W 
WNW 

1,4 
1,1 

2,4 
1,8 

51 
6 

32 

WNW 

1.6 

2.1 

25 

17 

WNW 

1,0 

1,8 

7 

4 

4 

NW 

1.4 

1.9 

3 

3 

NW 

0.9 

1,7 

1 

1 

NW 

0.6 

1.1 

0 

0 

NNW 

1.2 

1.8 

0 

1 

NNW 

1,9 

2.5 

16 

16 

NNH 

1,4 

2,1 

o 

4 

N 

1,4 

1.8 

1 

1 

N 

1,0 

1.7 

0 

0 

N 

1.1 

1.9 

1 

1 

TABLE  C-6t 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSE! 

1  RU6GLES 

PRlMOSED  RUGGLLS 

CENIER 

CONDITIONS 

1 

CENTER 

WITH  REMEDIAL  DEVICES 

LOCATION   19 

LOCATION   19 

LOCATION   19 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.4 

1,9 

2 

3 

NNE 

2.3 

3.1 

34 

27 

NNE 

2.0 

2.6 

31 

24 

HE 

1.5 

2.0 

10 

7 

NE 

1.2 

1.9 

3 

4 

NE 

0.7 

1.3 

0 

0 

ENE 

1,7 

2.2 

8 

2 

ENE 

1.6 

2,3 

5 

1 

ENE 

1.7 

2.2 

12 

4 

E 

1.5 

2.1 

3 

2 

E 

1,2 

1.9 

1 

1 

E 

1,5 

2.0 

6 

4 

ESE 

1.4 

2.0 

0 

0 

ESE 

1>6 

2,1 

0 

0 

ESE 

1,8 

2,3 

6 

2 

SE 

1.6 

2.1 

0 

2 

SE 

1.9 

2.4 

0 

2 

St 

1,9 

2,4 

1 

5 

SSE 

0.9 

1.4 

0 

0 

SSE 

2.1 

3,0 

2 

4 

SSE 

2.0 

2,8 

4 

6 

S 

0.4 

1.1 

0 

0 

S 

2.0 

3,2 

18 

30 

S 

1.9 

2.9 

26 

41 

S5W 

1.4 

2.0 

1 

5 

SSW 

0.7 

1.1 

0 

0 

SSW 

0.4 

1.1 

0 

0 

SW 

1,9 

2,4 

8 

33 

SW 

0,7 

1.2 

0 

0 

SW 

0,4 

0.4 

0 

0 

WSW 

1.7 

2.3 

8 

18 

WSW 

0.8 

1.3 

0 

0 

WSW 

0,7 

1.1 

0 

0 

W 

1.7 

2.3 

36 

17 

W 

1.0 

1.6 

0 

0 

W 

0.6 

1,0 

0 

0 

WNU 

1.5 

2.1 

20 

10 

WNW 

1,4 

2.3 

20 

13 

WNW 

0.5 

0.8 

0 

0 

NW 

1.3 

1,9 

2 

1 

NW 

1.1 

1.6 

0 

0 

NW 

0.7 

1.2 

0 

0 

NNU 

1,2 

1.8 

0 

0 

NNW 

2,0 

2.6 

9 

11 

NNW 

1,7 

2.2 

7 

8 

N 

1.3 

1.8 

0 

0 

N 

2.0 

2.6 

7 

6 

N 

1.7 

2.2 

7 

6 

LOCATION   20 

LOCATION   2 

10 

LOCATION   2 

:o 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLt 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1,4 

2.1 

3 

4 

NNE 

2.4 

3,1 

18 

20 

NNE 

2.1 

2.7 

41 

34 

NE 

1.6 

2,1 

10 

7 

NE 

1,2 

1,8 

1 

1 

NE 

0,7 

1.4 

1 

2 

ENE 

1.7 

2.3 

9 

2 

ENE 

2,2 

2,8 

10 

4 

tNt 

1.3 

i.y 

5 

o 

E 

1.3 

1.9 

i 

1 

E 

2>0 

2.8 

7 

6 

E 

1.6 

2.2 

13 

9 

ESE 

1.4 

2.0 

0 

0 

ESE 

2.2 

2.7 

2 

1 

ESE 

2,0 

2.5 

15 

12 

SE 

1.5 

2.0 

0 

1 

SE 

1.9 

2.4 

0 

2 

SE 

1.9 

2.4 

1 

7 

SSE 

0.0 

1,4 

0 

0 

SSE 

1,6 

2.3 

0 

0 

SSE 

1,5 

2.1 

1 

2 

S 

0.7 

1.4 

0 

0 

S 

1.5 

2.3 

1 

1 

S 

1.4 

2.1 

4 

7 

SSW 

1.6 

2.2 

1 

6 

SSW 

1.1 

1.6 

0 

0 

SSW 

0.6 

1.1 

0 

0 

SW 

1,9 

2,4 

8 

31 

SW 

0,9 

1.5 

0 

0 

SW 

0>7 

1.0 

0 

0 

WSW 

1.7 

2,3 

6 

15 

WSW 

0.8 

1.4 

0 

0 

WSW 

0.4 

0.8 

0 

0 

w 

1,8 
1.6 

2,5 
2,1 

42 
17 

22 
9 

W 

1,2 

2,0 

2 

1 

W 

0.5 

0.8 

0 

0 

UNW 

MNH 

1,8 

2.8 

42 

34 

WNW 

0.4 

0.8 

0 

0 

NW 

1,3 

1,8 

1 

1 

NW 

1,6 

2.3 

2 

3 

NW 

1,1 

1.5 

0 

1 

NNH 

1.3 

2>0 

0 

1 

NNH 

2.5 

3,1 

16 

23 

NNW 

1,8 

2,3 

15 

20 

N 

1.3 

1,9 

0 

0 

N 

1.9 

2.4 

1 

2 

N 

1,5 

2.0 

3 

4 

LOCAFION   2 

:i 

LOCATION   2 

:i 

LOCATION   2 

:i 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1,2 

1,8 

1 

2 

NNE 

0,8 

1.6 

0 

0 

NNE 

1.0 

1.5 

13 

14 

NE 

1,7 

2,1 

14 

D 

NE 

0,9 

1.5 

0 

1 

NE 

0.4 

1.0 

2 

2 

ENE 

1,0 

2,3 

10 

"7 

ENE 

2,3 

3.0 

26 

14 

ENE 

0.7 

1.2 

2 

0 

E 

1,4 

1,9 

1 

i 

E 

2,3 

3,2 

30 

21 

E 

1.3 

.  1.8 

31 

18 

ESE 

1,5 

2,1 

1 

0 

ESE 

2,6 

3.2 

18 

19 

ESE 

1.5 

2.0 

30 

27 

SE 

1,6 

2,1 

0 

1 

SE 

2.0 

2.5 

0 

3 

SE 

1,4 

l.B 

3 

10 

SSE 

0,9 

1,4 

0 

0 

SSE 

1,5 

2,1 

0 

0 

SSE 

0.9 

1.3 

0 

1 

S 

1,0 

1.7 

0 

0 

S 

1.2 

2.0 

0 

0 

S 

1.1 

1.7 

V 

15 

SSW 

1,7 

2,2 

2 

8 

SSW 

1.4 

2.1 

0 

4 

SSW 

0.6 

1.0 

0 

1 

SW 

1,9 

2.4 

7 

JO 

SW 

0,8 

1,3 

0 

0 

SW 

0,1 

0.7 

0 

0 

WSW 

1.8 

2.4 

10 

21 

WSW 

0,7 

1.2 

0 

0 

WSW 

0.4 

0.7 

0 

0 

w 

1:7 

2:4 

37 

17 

w 

0.9 

1:4 

0 

0 

w 

0,6 

1.0 

1 

0 

WNM 

1,5 

2.1 

16 

8 

WNM 

1.1 

1,9 

2 

3 

WNW 

0,4 

0,7 

0 

0 

NW 

1,2 

1,8 

1 

0 

NW 

1,5 

2.4 

P 

12 

NW 

0.6 

1.1 

1 

1 

NNH 

1.2 

1,9 

0 

0 

NNW 

2.0 

2.8 

14 

22 

NNW 

0,9 

1.4 

3 

5 

N 

1,0 

1,6 

0 

0 

N 

1.2 

1.7 

0 

0 

N 

0,7 

1.4 

i 

3 

TABLE  C-7 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED 

RUGGLES 

PROPOSED  RUBGLES 

CENTEf-: 

CONDITIONS 

CENTER 

WITH 

REMEDIAL  DEVICES 

LOCAFION   2 

2 

LOCATION   22 

LOCATION  22 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLt 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1,4 

1.9 

1 

O 

^ 

NNE 

1.8 

2,4 

8 

10 

NNE 

0.3 

0.7 

0 

0 

NE 

1,6 

2,1 

12 

R 

NE 

1,0 

1,6 

1 

1 

NE 

0,4 

0,9 

1 

2 

ENE 

!►? 

2.3 

8 

2 

ENE 

0.9 

1.7 

0 

0 

ENE 

0.5 

0.9 

0 

0 

E 

1.3 

1.9 

1 

1 

E 

1.0 

1,7 

0 

0 

E 

0,5 

0,9 

0 

0 

ESE 

1.5 

2,0 

0 

0 

ESE 

1,6 

2,4 

2 

0 

ESE 

0,6 

1.0 

0 

0 

SE 

1.3 

1.8 

0 

1 

SE 

2,1 

2.8 

1 

6 

SE 

0,3 

0.6 

0 

0 

SSE 

0.9 

1.6 

0 

0 

SSE 

2,1 

2.8 

2 

1 

SSE 

0,6 

0,8 

0 

0 

S 

0.9 

1,6 

0 

0 

s 

2,0 

2.7 

7 

11 

S 

0.1 

1.0 

1 

1 

SSW 

1.8 

2,2 

2 

8 

SSW 

1.4 

2.3 

2 

p 

SSW 

0.5 

o.y 

0 

1 

SW 

2.0 

2,5 

10 

34 

SW 

0,9 

1,5 

0 

b 

SW 

0,6 

0,8 

0 

1 

USU 

1.8 

2,4 

11 

22 

wsw 

1.4 

2.0 

2 

6 

WSW 

0.7 

1.1 

3 

12 

W 

1.8 

2.4 

■J  7 

16 

w 

1,5 

2,0 

8 

3 

W 

0.8 

1.1 

13 

8 

WNH 

1.5 

2.1 

16 

7 

WNW 

1.9 

2,5 

51 

'SO 

WNH 

0,8 

1,1 

17 

13 

NW 

0.9 

1.5 

0 

0 

NW 

1.5 

2.1 

s 

3 

NW 

0.9 

1.3 

36 

28 

NNW 

O.S 

1.4 

0 

0 

NNW 

1,7 

2,4 

4 

6 

NNW 

0.8 

1,3 

6 

10 

N 

1,1 

1.7 

0 

0 

N 

1.9 

2.6 

8 

7 

N 

0.8 

1.6 

23 

22 

LOCATION  2 

3 

LOCATION   2 

3 

LOCATION  2 

3 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HtlGHT 

ANGLL- 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

OUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.5 

2.0 

3 

NNE 

0.9 

1.4 

0 

0 

NNL 

0,8 

1.2 

0 

0 

NE 

1.6 

2,1 

13 

S 

NE 

1,1 

1,7 

0 

1 

NE 

0,7 

1,3 

1 

1 

ENE 

1.7 

2.3 

11 

T 

ENE 

0.9 

1.6 

0 

0 

tNE 

0,6 

1,0 

0 

0 

E 

1.2 
1,6 

1.8 

2>1 

1 
1 

1 

0 

E 
ESE 

1,7 

2.3 

2,4 
3,1 

3 

9 

2 

5 

E 

0,8 

1,2 

0 

0 

ESE 

ESE 

Oy/ 

1,1 

0 

0 

SE 

1.4 

2.0 

0 

1 

SE 

2.4 

3,2 

1 

7 

SE 

0.3 

0.8 

0 

0 

SSE 

1.0 

1.7 

0 

0 

SSE 

2,4 

3,1 

1 

3 

SSE 

0,6 

0,9 

0 

0 

S 

0.8 

1.4 

0 

0 

S 

2.3 

2,9 

6 

10 

S 

0,1 

0.8 

0 

0 

ssu 

1.7 

2.2 

2 

8 

SSW 

1,3 

2.3 

0 

4 

SSW 

0,6 

1.0 

0 

0 

SW 

1.9 

2.4 

8 

31 

SW 

0,9 

1,5 

0 

0 

SW 

0,7 

1,1 

0 

0 

wsu 

1.8 

2.3 

10 

21 

WSW 

1.7 

2,3 

2 

8 

WSW 

1.3 

2.0 

13 

36 

H 

1.8 

2,4 

37 

17 

W 

1,9 

2,5 

20 

12 

W 

1.5 

2,3 

79 

61 

WNH 

1.5 

2,0 

15 

7 

HNW 

2,1 

2,7 

40 

27 

HNW 

1,0 

1,6 

9 

6 

NU 

0.9 

1,5 

0 

0 

NW 

1,7 

2.3 

2 

3 

NW 

0.4 

o.e 

0 

0 

NNU 

1,0 

1,6 

0 

0 

NNW 

2,2 

2,8 

8 

11 

NNW 

0,5 

1.0 

0 

0 

N 

1.2 

1.8 

0 

0 

N 

2,1 

2,8 

6 

6 

N 

0.7 

1.2 

0 

0 

LOCATION   : 

4 

LOCATION   : 

4 

LOCATION   24 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

HEIGHl 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.3 

1.8 

1 

NNE 

1.0 

1,5 

0 

0 

NNE 

0.2 

0,5 

0 

0 

NE 

1.5 

2,0 

8 

5 

NE 

1,2 

1,9 

0 

1 

NE 

0,4 

o,y 

0 

0 

ENE 

1.6 

2,2 

6 

1 

ENE 

0.8 

1.4 

0 

0 

tHE 

0.5 

1.0 

0 

0 

E 

1.3 

1.9 

1 

1 

E 

1,9 

2.6 

3 

3 

E 

1,0 

1.6 

9 

4 

ESE 

1.4 

2,0 

0 

0 

ESE 

2,3 

3,0 

3 

1 

ESE 

1,4 

2,1 

27 

12 

SE 

1.4 

2.0 

0 

1 

SE 

2.4 

3.0 

0 

4 

SE 

1.6 

2.3 

10 

13 

SSE 

1.0 

1,6 

0 

0 

SSE 

2,2 

2,9 

0 

1 

SSE 

1,6 

1,8 

2 

3 

S 

0,8 

1.4 

0 

0 

S 

2.2 

2.8 

2 

4 

S 

1.2 

1.8 

8 

8 

SSW 

1.6 

2.2 

2 

7 

SSW 

1.9 

2.6 

0 

6 

SSW 

1.6 

2,0 

61 

50 

SW 

1.9 

2,4 

10 

33 

SW 

0,8 

1,4 

0 

0 

SW 

0,6 

1,1 

0 

1 

wsw 

1,8 

2.4 

11 

22 

WSW 

1.6 

2,4 

1 

5 

HSH 

0.5 

1,2 

1 

1 

w 

i,y 

2,4 

40 

IS 

W 

2,1 

2,8 

21 

15 

W 

0,8 

1.4 

13 

3 

WNW 

1.6 

2.1 

21 

9 

WNW 

2.3 

3.2 

60 

44 

WNW 

0,6 

1,1 

1 

0 

NW 

1,1 

1.7 

0 

0 

NW 

1.7 

2,3 

1 

O 

^ 

NW 

0.1 

1,0 

0 

0 

NNW 

1.1 

1.7 

0 

0 

NNH 

2,3 

3.0 

6 

11 

NNW 

0,1 

0.2 

0 

0 

N 

1.2 

1.7 

0 

0 

N 

1,8 

2.6 

1 

9 

N 

0,6 

1.0 

0 

0 

TABLE  C-8 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSED 

!  RU6GLES 

PROPOSED  RUGGLES 

CENTER 

CONDITIONS 

CENTER 

WITH 

1  REMEDIAL  DEVICES 

LOCAIION   2 

15 

LOCATION   2 

15 

LOCAIION  2 

5 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1,4 

1,9 

2 

3 

NNE 

1.0 

1.8 

0 

1 

NNE 

0.5 

1.1 

0 

0 

NE 

1»4 

1,9 

8 

6 

NE 

1,2 

2,1 

•) 

3 

NE 

0,7 

1,4 

0 

1 

ENE 

1»5 

2.1 

6 

1 

ENE 

1.8 

2,3 

3 

1 

ENE 

0,4 

1.1 

0 

0 

E 

1.5 

2.0 

4 

2 

E 

1,5 

2.2 

1 

1 

E 

0,9 

1,6 

0 

0 

ESE 

1.5 

2.0 

1 

0 

ESE 

1.7 

2,3 

0 

0 

ESE 

1,2 

1,9 

0 

0 

SE 

1.6 

2.1 

0 

2 

SE 

1.8 

2.4 

0 

1 

SE 

1,4 

2.1 

0 

2 

SSE 

1.0 

1.8 

0 

0 

SSE 

1,7 

2.5 

0 

1 

SSE 

1,4 

2,1 

0 

1 

S 

0.8 

1.4 

0 

0 

S 

1.6 

2.4 

1 

1 

S 
SSH 

0,7 
0.6 

1.3 

1.3 

0 
0 

0 

ssw 

1.2 

1.9 

0 

4 

SSW 

1,8 

2,5 

1 

7 

0 

5U 

1.7 

2,2 

5 

25 

SW 

1.5 

2.2 

0 

6 

SW 

0,5 

1,0 

0 

0 

WSW 

1.7 

2.2 

9 

20 

WSW 

1.5 

2.4 

2 

9 

HSH 

1.4 

2.2 

V 

27 

U 

1.7 

2.3 

4i2 

22 

w 

1./ 

2.3 

18 

12 

W 
WNW 

1,6 

1,3 

2,5 
2,2 

60 
31 

47 

um 

1.6 

2,1 

23 

12 

WNW 

2,2 

3,0 

61 

42 

22 

NW 

1.1 

1,7 

0 

0 

NH 

1.6 

2.1 

1 

1 

NH 

0,7 

1.2 

0 

0 

NNH 

1.2 

1.8 

0 

1 

NNH 

2.2 

2,9 

9 

13 

NNW 

0,8 

1,3 

0 

0 

N 

1.3 

1.9 

1 

1 

N 

1.5 

2.2 

0 

1 

N 

0,8 

1.5 

0 

0 

LOCATION   2 

6 

LOCATION   2 

16 

LOCATION   26 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHf 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.5 

2.0 

3 

3 

NNE 

1.7 

2.2 

5 

4 

NNE 

1.5 

2.0 

20 

21 

NE 

1,6 

2.1 

14 

7 

NE 

0.6 

1.2 

0 

0 

NE 

0,5 

1,1 

0 

1 

ENE 

1.5 

2.1 

6 

1 

ENE 

1,2 

1.9 

■? 

0 

ENE 

1.2 

1.0 

9 

4 

E 

1.3 

2.0 

3 

1 

E 

1,7 

2.4 

8 

3 

E 

1,4 

1,9 

11 

8 

ESE 

1.5 

2,0 

1 

0 

ESE 

1,4 

2.2 

1 

0 

ESE 

o.y 

1,5 

0 

0 

SE 

1.2 

1,8 

0 

0 

SE 

1,2 

1.9 

0 

0 

SE 

0.4 

0.7 

0 

0 

SSE 

1.1 

1,8 

0 

0 

SSE 

1.7 

2,4 

0 

1 

SSE 

0,6 

1,0 

0 

0 

S 

1.0 

1.7 

0 

0 

S 

2.1 

2.7 

9 

7 

S 

0.8 

1.2 

0 

0 

SSW 

1.8 

2.3 

6 

12 

SSW 

2.6 

3.2 

4B 

62 

SSW 

1.0 

1.4 

0 

2 

SH 

2.0 

2.4 

13 

32 

SW 

1,3 

2.2 

2 

9 

SW 

0.5 

0,8 

0 

0 

WSU 

2.0 

2.6 

23 

35 

WSW 

0,8 

1.5 

0 

0 

HSH 

0.6 

1.2 

0 

1 

U 

1.5 

2.2 

60 

8 

W 

0,8 

1,5 

0 

0 

W 

0,6 

1,2 

1 

0 

WNU 

o,y 

1.5 

1 

0 

WNW 

0,8 

1,5 

0 

0 

WNW 

0>7 

1.3 

1 

2 

NW 

1.0 

1.7 

0 

0 

NW 

1,0 

1,8 

1 

0 

NH 

1.1 

1.8 

19 

18 

NNW 

1.1 

1.7 

0 

0 

NNH 

1,1 

2.0 

0 

0 

NNW 

0,9 

1,6 

1 

4 

N 

1.3 

1.9 

1 

0 

N 

2,3 

3,0 

23 

12 

N 

1,9 

2.4 

36 

34 

LOCATION   2 

:7 

LOCATION   2 

17 

LOCATION   27 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HE I GHl 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.5 

2,1 

4 

4 

NNE 

0.9 

1.2 

0 

0 

NNE 

0.1 

0,7 

0 

0 

NE 

1:5 

2,0 

11 

6 

NE 

0,7 

1,2 

0 

0 

NE 

0,5 

0,9 

0 

0 

ENE 

1.6 

2.1 

6 

1 

ENE 

0.7 

1.3 

0 

0 

ENE 

0.1 

1.3 

1 

0 

E 

1.2 

1.7 

1 

0 

E 

1,3 

1,9 

1 

0 

E 

0>6 

1,0 

0 

0 

ESE 

1.6 

2.1 

1 

0 

ESE 

1.2 

1,9 

0 

0 

ESE 

0,6 

1,0 

0 

0 

SE 

1.2 

1.8 

0 

0 

SE 

1,2 

1.8 

0 

0 

SE 

0,4 

0.9 

0 

0 

SSE 

1.2 

1.9 

0 

0 

SSE 

1,6 

2,2 

0 

0 

SSE 

0>6 

1,0 

0 

0 

s 

0.9 

1.5 

0 

0 

S 

2,0 

2,7 

6 

3 

S 

0,7 

1,1 

0 

0 

SSW 

1.7 

2,2 

9 

7 

SSW 

2,8 

3.4 

57 

63 

SSH 

0.6 

1.1 

0 

0 

SW 

2.0 

2,5 

15 

38 

SW 

1,6 

2.7 

13 

26 

SW 

0>7 

1,1 

0 

1 

wsw 

1.9 

2,4 

15 

26 

WSW 

1,3 

1.9 

1 

1 

HSH 

1.1 

1.6 

7 

23 

w 

1,7 

2,3 

33 

14 

w 

1,3 

1,8 

2 

0 

W 

1,2 

1,9 

67 

55 

WNH 

1.2 

1,8 

5 

2 

WNH 

1.3 

1,8 

2 

0 

HNH 

1,0 

1,5 

14 

12 

NW 

1.1 

1.8 

1 

1 

NW 

1.8 

2.4 

15 

4 

N» 

1,1 

1.6 

10 

10 

NNW 

1.2 

1.8 

0 

0 

NNH 

1,6 

2,3 

2 

1 

NNH 

1,0 

1,4 

0 

1 

N 

1.3 

1.9 

0 

0 

N 

1,1 

1,8 

0 

0 

N 

0,8 

1.3 

0 

0 

TABLE  C-9 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSE! 

RL1G6LES 

PROPOSED  RUGGLES 

CENTER 

CONDITIONS 

CENTER 

HITh 

REMEDIAL  DEVICES 

LOCATION   2 

8 

LOCATION   28 

LOCATION  28 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SFR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLt 

MEAN 

OUST 

SPR 

SUM 

NNE 

1.5 

2.0 

7 

4 

NNE 

1.0 

1.4 

0 

0 

NNE 

0,3 

0,7 

0 

0 

HE 

1.5 

2,1 

12 

8 

NE 

0>7 

1,1 

0 

0 

NE 

0,5 

0,8 

0 

0 

ENE 

1.6 

2,2 

"/ 

1 

ENE 

0.7 

1,3 

0 

0 

ENE 

0.1 

0,9 

0 

0 

E 

1.2 

1,8 

1 

1 

E 

1,1 

1,7 

0 

0 

E 
ESE 

0,7 
0,7 

1.2 
1.3 

0 
0 

0 

ESE 

1,6 

2.1 

1 

0 

ESE 

1,0 

1,8 

0 

0 

0 

SE 

1.3 

l.B 

0 

1 

SE 

1.4 

2.2 

0 

1 

SE 

0.6 

1,2 

0 

0 

SSE 

1.3 

2.0 

0 

0 

SSE 

2,0 

2,8 

1 

2 

SSE 

1,2 

1,8 

1 

2 

S 

1.0 

1.6 

0 

0 

s 

1.8 

2.3 

1 

1 

S 
SSM 

1.1 

1,6 

1.6 
2.2 

1 
28 

1 

SS« 

1.6 

2.2 

2 

7 

SSW 

2,4 

3.0 

16 

29 

54 

5U 

1.9 

2.4 

9 

32 

SW 

1,7 

2.7 

11 

31 

SW 

0.8 

1.2 

0 

1 

U5U 

i.e 

2.3 

10 

20 

HSW 

1.9 

2.6 

10 

16 

HSH 

0.8 

1.5 

2 

6 

W 

1.8 

2,4 

40 

18 

W 

2,0 

2.6 

32 

11 

W 
HNH 

1,2 
0,9 

1,9 
1.5 

59 
10 

33 

UNW 

1.4 

2.0 

12 

6 

HNH 

1,9 

2.4 

26 

10 

5 

NW 

1.2 

1.9 

2 

1 

NH 

1.7 

2.1 

2 

1 

NH 

0.7 

1,1 

0 

0 

NNH 

1.3 

1,9 

0 

0 

NNH 

l.S 

2.1 

0 

0 

NNH 

0,6 

1.0 

0 

0 

N 

1.5 

2.0 

1 

1 

N 

1.1 

1.7 

0 

0 

N 

0.3 

1.1 

0 

0 

LOCATION   2 

9 

LOCATION   2 

9 

LOCATION   29 

MIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

OUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.5 

2,0 

2 

4 

NNE 

0.8 

1.2 

0 

0 

NNE 

0.4 

0.9 

0 

0 

NE 

1.4 

2,0 

8 

6 

NE 

0,9 

1,4 

0 

0 

NE 

0,5 

0,9 

0 

0 

ENE 

1.6 

2.2 

7 

1 

ENE 

0.1 

1.1 

0 

0 

ENE 

0,7 

1.1 

0 

0 

E 

1.4 

2.0 

T 

1 

E 

1,1 

1,8 

0 

0 

E 

1.3 

2.1 

15 

9 

ESE 

1.6 

2.2 

1 

0 

ESE 

1,5 

2,4 

0 

0 

ESE 

2.0 

2,8 

49 

48 

SE 

1.3 

1.9 

0 

1 

SE 

2.6 

3.6 

3 

9 

SE 

2.3 

3,1 

22 

24 

SSE 

1,4 

2,1 

0 

1 

SSE 

2,4 

3.3 

2 

4 

SSE 

2,1 

3.0 

12 

15 

s 

1.0 

1.6 

0 

0 

S 
SSW 

1.1 
1.0 

1.8 
1.8 

0 
0 

0 
0 

S 
SSH 

1.1 

0,7 

1.8 
1,3 

3 
0 

4 

SSM 

1.4 

2.0 

0 

3 

0 

SW 

1.8 

2.3 

7 

30 

SW 

1.3 

2.1 

0 

2 

SW 

0,6 

1,1 

0 

0 

USW 

1.7 

2.3 

10 

WSW 

2.2 

2.9 

13 

33 

HSW 

0,7 

1.0 

0 

0 

U 

1.8 

2,4 

38 

18 

W 

2.3 

2.9 

44 

28 

W 

0,8 

1.3 

1 

0 

UNH 

1.5 

2,1 

19 

9 

HNW 

2,2 

2.8 

36 

22 

HNH 

0.7 

1,1 

0 

0 

NW 

1.3 

1.9 

2 

2 

NH 

1.8 

2.2 

1 

1 

NH 

0,3 

0.7 

0 

0 

NNH 

1.2 

1.9 

0 

0 

NNH 

1,4 

1,8 

0 

0 

NNH 

0.4 

0,8 

0 

0 

N 

1.5 

2.1 

2 

1 

N 

0.9 

1.5 

0 

0 

N 

0.1 

0,8 

0 

0 

LOCATION   30 

LOCATION   30 

LOCATION   30 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.4 

1.9 

2 

4 

NNE 

0.9 

1.5 

0 

0 

NNE 

0.7 

1,1 

0 

0 

NE 

1.3 

1,9 

6 

5 

NE 

1,0 

1,6 

0 

1 

NE 

0,6 

1.1 

0 

1 

ENE 

1.5 

2.1 

7 

1 

ENE 

1.9 

2.5 

5 

1 

ENE 

1.8 

2,3 

31 

15 

E 

1.5 

2,0 

3 

O 

*. 

E 

1.7 

2,4 

3 

3 

E 

1.5 

2.2 

19 

13 

ESE 

1.5 

2.1 

1 

0 

ESE 

2,3 

2,9 

4 

2 

ESE 

2.1 

2,7 

37 

40 

SE 

1.3 

1.8 

0 

1 

SE 

2.4 

3.0 

1 

6 

SE 

2.0 

2,7 

7 

15 

SSE 

1.4 

2,0 

0 

1 

SSE 

2,0 

2,8 

1 

2 

SSE 

1,3 

2,3 

2 

5 

S 

1.0 

1.6 

0 

0 

S 

0.9 

1.8 

0 

0 

S 

0.9 

1.5 

0 

0 

SSW 

1.2 

1.8 

0 

2 

SSW 

1.2 

1.8 

0 

0 

S5H 

1,0 

1.5 

0 

3 

SW 

1.7 

2.2 

6 

27 

SW 

1,1 

1,7 

0 

0 

SW 

0,8 

1,3 

0 

2 

WSW 

1.7 

2.3 

10 

23 

WSW 

2.1 

2,7 

10 

29 

HSH 

0.9 

1.5 

1 

4 

w 

1.7 

2.3 

39 

20 

w 

2.2 

2,8 

40 

29 

W 

0,8 

1,5 

3 

2 

WNW 

1.5 

2.1 

21 

11 

HNH 

2,1 

2,7 

36 

25 

HNH 

0,i 

1.0 

0 

0 

NW 

1.2 

1.9 

2 

2 

NW 

1.6 

2.1 

1 

1 

NH 

0.1 

0.7 

0 

0 

NNH 

1.2 

1.8 

0 

0 

NNH 

1,2 

1.7 

0 

0 

NNH 

0,5 

0.8 

0 

0 

N 

1.5 

2.0 

2 

1 

N 

1.0 

1.7 

0 

0 

N 

0.1 

0.7 

0 

0 

TABLE  C-IO 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSED 

RUGGLES 

PROPOSED  RUGGLES 

CENTER 

CONDITIONS 

CENTER 

WITH 

1  REMEDIAL  DEVICES 

LOCATION   31 

LOCATION   31 

LOCAIION   31 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

5PR 

SUM 

ANGLE 

MEAN 

OUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

mE 

1.4 

2.0 

3 

5 

NNE 

0,7 

1.2 

0 

0 

NNt 

0.5 

0,9 

0 

0 

NE 

1.3 

1,8 

4 

4 

NE 

0,6 

1,2 

0 

0 

NE 

0,6 

1.3 

1 

1 

ENE 

1,6 

2.2 

7 

2 

ENE 

1,9 

2.5 

30 

8 

ENE 

1.9 

2.5 

41 

16 

E 

1.5 
1.7 

2.0 
2.3 

3 
3 

2 
0 

E 

1,3 

2.2 

10 

4 

E 
ESE 

1,3 
1,5 

2,2 
2.4 

15 
16 

8 

ESE 

ESE 

1,4 

2,3 

7 

1 

7 

SE 

1.4 

2.0 

0 

1 

SE 

0,9 

1.8 

0 

1 

Sfc 

0.8 

1.8 

0 

1 

SSE 

1.5 

2,2 

0 

1 

SSE 

0,5 

1,3 

0 

0 

SSE 

0,1 

1,1 

0 

0 

S 

1.2 

1.9 

0 

0 

S 

0,8 

1.8 

1 

0 

S 

0.6 

1.5 

0 

0 

SSU 

1.0 

1.7 

0 

1 

SSW 

2,1 

2.8 

48 

67 

SSH 

1.7 

2.3 

18 

39 

SW 

1.6 

2.2 

4 

22 

SW 

1.4 

2,0 

5 

19 

SW 

1,4 

2,0 

7 

29 

WSU 

1.7 

2.3 

10 

24 

WSW 

0,7 

1.1 

0 

0 

HSW 

0.5 

1.1 

0 

0 

U 

1,7 

2. J 

35 

18 

w 

0,7 

0,9 

0 

0 

W 

0,4 

0,9 

0 

0 

vm 

1.3 

1,9 

11 

6 

WNW 

o>y 

1,1 

0 

0 

WNH 

0,6 

1,1 

0 

0 

m 

1.6 

2.2 

16 

11 

NW 

0,7 

1,0 

0 

0 

NH 

0.6 

0.9 

0 

0 

NNU 

1.4 

1,9 

0 

1 

NNW 

0.7 

1.0 

0 

0 

NNW 

0,6 

0,9 

0 

0 

N 

1.6 

2.1 

2 

2 

N 

0,7 

1.2 

0 

0 

N 

0,7 

1.2 

0 

0 

LOCATION   3 

:2 

LOCAFIUN   3 

12 

LOCATION   3 

12 

MIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

OUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.4 

2.0 

2 

4 

NNE 

0.9 

1.5 

1 

1 

NNE 

0,7 

1.4 

2 

2 

NE 

1,2 

1.7 

2 

2 

NE 

1,0 

1,7 

13 

5 

NE 

0,9 

1,6 

17 

8 

ENE 

1.7 

2.3 

9 

2 

ENE 

1.5 

2.1 

19 

3 

ENE 

1.2 

1.8 

16 

3 

E 

1.3 

1,9 

2 

1 

E 

0,7 

1,4 

1 

0 

E 

0,7 

1,4 

1 

1 

E5E 

1.8 

2.4 

3 

1 

ESE 

1.0 

1,7 

1 

0 

ESE 

1,1 

1,8 

4 

0 

SE 

1.7 

2,3 

0 

3 

SE 

0.9 

1.6 

0 

1 

SE 

0,9 

1.6 

0 

1 

SSE 

1.5 

2,2 

0 

1 

SSE 

1,2 

2,0 

1 

1 

SSE 

1,3 

2,0 

2 

2 

s 

1.3 

1,9 

1 

1 

S 

1.1 

1,8 

3 

1 

S 

1.1 

1.8 

5 

3 

SSU 

1.1 

1,7 

0 

1 

SSW 

1,9 

2,5 

41 

49 

SSH 

1.6 

2 . 3 

41 

53 

SW 

1.6 

2.2 

3 

23 

SW 

1,5 

2.2 

23 

39 

SW 

1,2 

1,8 

13 

29 

WSU 

1.7 

2.2 

6 

15 

HSU 

0.8 

1.2 

0 

0 

HSH 

0.5 

1.0 

0 

0 

U 

1.6 

2.2 

25 

13 

W 

0,9 

1.2 

0 

0 

W 

0.6 

1.0 

0 

0 

WNM 

1.1 

1.7 

2 

1 

WN« 

0,9 

1,2 

0 

0 

HNH 

0>6 

1,0 

0 

0 

NU 

1.9 

2.5 

42 

27 

NW 

0,6 

1.0 

0 

0 

NH 

0,5 

0.9 

0 

0 

NNH 

1,3 

1,9 

0 

1 

NNW 

0,6 

0,8 

0 

0 

NNH 

0,3 

0,3 

0 

0 

N 

1.6 

2,2 

2 

3 

N 

0.4 

1,0 

0 

0 

N 

0,5 

0.9 

0 

0 

LOCAriON   33 

LOCATION   33 

LOCATION   33 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

HEAN 

GUST 

SPR 

SUM 

NNE 

1,4 

2.0 

3 

5 

NNE 

1.0 

1.5 

0 

0 

NNL 

0.9 

1.4 

0 

1 

NE 

1,1 

1,6 

2 

2 

NE 

1,5 

2,5 

43 

24 

NE 

1,4 

2,4 

44 

28 

ENE 

1.7 

2,3 

12 

3 

ENE 

1.9 

2.8 

35 

13 

ENE 

1.9 

2.B 

43 

22 

E 

1.2 

1,8 

1 

1 

E 

0,5 

1,2 

0 

0 

E 

0>7 

1,4 

0 

0 

ESE 

1,8 

2.4 

4 

1 

ESE 

0,7 

1,4 

0 

0 

ESE 

0,9 

1,6 

0 

0 

SE 

1.7 

2,2 

0 

3 

SE 

0,7 

1.4 

0 

0 

SE 

0.8 

1.6 

0 

0 

SSE 

1,4 

2,0 

0 

1 

SSE 

1,3 

2,3 

1 

2 

SSE 

1,4 

2,3 

1 

3 

S 

1,4 

2,0 

1 

1 

s 

1,2 

2.1 

T 

n 

S 

1,0 

2.0 

2 

3 

SSW 

1,2 

1,9 

0 

4 

SSW 

1,8 

2.6 

16 

38 

SSH 

1.7 

2.4 

10 

34 

SW 

1,6 

2,1 

3 

21 

SW 

1,5 

2,1 

4 

21 

SW 

1,2 

1,8 

0 

9 

WSW 

1,7 

2.2 

8 

20 

WSW 

0,7 

1.2 

0 

0 

HSH 

0.6 

1,2 

0 

0 

W 

1.4 

2,1 

22 

10 

w 

0,8 

1,2 

0 

0 

U 

0>6 

1,1 

0 

0 

UNU 

1,4 

2.1 

20 

11 

WNH 

0,8 

1,3 

0 

0 

HNH 

0>7 

1,2 

0 

0 

NW 

1.7 

2,3 

22 

14 

NW 

0,7 

1,0 

0 

0 

NH 

0,5 

0.9 

0 

0 

NNW 

1,4 

2,0 

1 

2 

NNW 

0,6 

0,9 

0 

0 

NNW 

0,5 

0,5 

0 

0 

N 

1.3 

1.9 

1 

1 

N 

0,7 

1,1 

0 

0 

N 

0,5 

1.0 

0 

0 

TABLE  C-11 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED 

RUGGLES 

PROPOSED  RUGGLES 

CENTER 

CONDITIONS 

CENTER 

WITH 

1  REMEDIAL  DEVICES 

LOCATION   34 

LOCATION  34 

LOCATION  34 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLt 

HEAN 

GUST 

SFR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.1 

1,7 

1 

2 

NNE 

2,3 

3.0 

20 

18 

NNb 

2.0 

2.6 

15 

14 

NE 

0.9 

1,4 

1 

1 

NE 

2,2 

2,9 

38 

24 

NE 

2,0 

2,7 

38 

23 

ENE 

1.6 

2,2 

12 

3 

ENE 

2,0 

2.8 

15 

5 

ENE 

1.9 

2.7 

20 

7 

E 

0,9 
1.6 

1.5 
2,2 

0 
S 

0 
0 

E 

1,1 

1.9 

0 

0 

E 
ESE 

1,0 
1,2 

1.8 
2,1 

0 
0 

0 

ESE 

ESE 

1,3 

2.2 

0 

0 

0 

SE 

1.7 

2.2 

0 

3 

SE 

2,0 

2,8 

0 

4 

SE 

1,8 

2.5 

0 

4 

SSE 

1.6 

2.2 

0 

1 

SSE 

2,1 

2,9 

1 

2 

SSE 

2,0 

2,7 

1 

3 

S 

1.4 

2.0 

2 

2 

S 
SSW 

1.9 
2,1 

2,6 
2,7 

2 
5 

3 
19 

S 
SSU 

1.8 
2.0 

2.5 
2.6 

4 
8 

6 

SSU 

1.2 

1,8 

0 

2 

25 

SW 

1.5 

2.0 

3 

19 

SW 

1>6 

2,3 

1 

9 

SW 

1,4 

2.0 

0 

6 

WSW 

1.7 

2.2 

11 

27 

WSW 

0,0 

1.3 

0 

0 

WSU 

0.6 

1.2 

0 

0 

W 

1.3 
1.6 

1.9 
2.2 

11 
45 

4 
25 

W 

1.2 

1,7 

0 

0 

W 

1,0 

1,6 

0 

0 

WNM 

WNW 

1,4 

2,0 

2 

2 

WNW 

1,2 

1,6 

1 

0 

m 

1.5 

2.0 

9 

7 

NW 

0.8 

1.3 

0 

0 

NW 

1,0 

1.4 

0 

0 

am 

1.2 

1.8 

6 

1 

NNW 

1.7 

2,2 

0 

1 

NNW 

1,5 

2,0 

0 

1 

N 

1.3 

1.8 

1 

1 

N 

2.4 

3,1 

14 

12 

N 

2,2 

2.7 

11 

9 

LOCATION   35 

LOCATION   35 

LOCATION  35 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

HEAN 

GUST 

SPR 

SUM 

NNE 

1,4 

2,0 

2 

4 

NNE 

0.9 

1,6 

0 

0 

NNE 

0.8 

1.4 

0 

0 

NE 

1.1 

1,6 

1 

9 

NE 

1.5 

2,3 

14 

11 

NE 

1,5 

2,2 

15 

13 

ENE 

1.4 

1,8 

1 

0 

ENE 

1.6 

2.3 

5 

1 

ENE 

1.7 

2.4 

9 

3 

E 

1.5 

2,0 

2 

2 

E 

1,3 

1,9 

0 

0 

E 

1,4 

1,9 

1 

1 

ESE 

1,5 

2.0 

0 

0 

ESE 

1.3 

1,8 

0 

0 

ESE 

1,4 

1,9 

0 

0 

SE 

1.3 

1,8 

0 

1 

SE 

1.0 

1.6 

0 

0 

SE 

1.1 

1.7 

0 

0 

SSE 

1,2 

1,8 

0 

0 

SSE 

0>7 

1.3 

0 

0 

SSE 

0,8 

1,4 

0 

0 

S 

0,9 

1.5 

0 

0 

S 
SSW 

0,8 
1.3 

1.5 
2.0 

0 
0 

0 
2 

S 

SSW 

0.9 
1.4 

1.6 
2.1 

0 
0 

0 

SSU 

0,9 

1.6 

0 

0 

5 

su 

1,3 

2.0 

0 

8 

SW 

1,3 

1,9 

0 

3 

SW 

1,4 

2,0 

0 

9 

wsu 

1.7 

2,3 

7 

20 

WSU 

1,9 

2.7 

15 

38 

WSW 

1.5 

2.2 

4 

14 

w 

1,9 

2.5 

45 

31 

W 
WNW 

1,9 
1,2 

2,8 
2,2 

05 
11 

37 

7 

w 

WNW 

1,8 
1,5 

2,6 
2.3 

47 
24 

36 

UNH 

1.6 

2.2 

24 

17 

IB 

m 

1,6 

2.3 

17 

14 

NW 

1,2 

1.9 

0 

1 

NW 

1,1 

1.7 

0 

0 

NNW 

1.4 

1,9 

0 

1 

NNW 

0,7 

1,2 

0 

0 

NNW 

0,6 

0.9 

0 

0 

N 

1.4 

2.0 

1 

1 

N 

0.9 

1,6 

0 

0 

N 

0,9 

1.4 

0 

0 

LOCAFION   36 

LOCATION   36 

LOCATION  36 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLt 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

0,9 

1.5 

0 

0 

NNE 

1.3 

2.0 

4 

6 

NNE 

1.3 

2i0 

3 

7 

NE 

1.2 

1,7 

1 

2 

NE 

1.4 

2,1 

18 

14 

NE 

1,3 

2.0 

10 

10 

ENE 

1.3 

1,7 

0 

0 

ENE 

1,2 

1.7 

1 

0 

ENE 

1.2 

1.7 

1 

0 

E 

1,6 

2,1 

2 

E 

1,4 

1,9 

2 

2 

E 
ESE 

1,4 
1,2 

1,9 
1,8 

2 
0 

2 

ESE 

1.5 

2,1 

0 

0 

ESE 

1,3 

1,8 

0 

0 

0 

SE 

1.5 

2,1 

0 

2 

SE 

1.1 

1,8 

0 

1 

SE 

1,1 

1.7 

0 

1 

SSE 

1,7 

2,4 

0 

2 

SSE 

1,2 

1,9 

0 

1 

SSE 

1,2 

1.9 

0 

1 

s 

0,6 

1.2 

0 

0 

s 

0,9 

1.5 

0 

0 

S 

0,9 

1.6 

0 

0 

ssw 

0,6 

1,1 

0 

0 

SSW 

0.8 

1.4 

0 

0 

SSW 

0.8 

1.5 

0 

0 

sw 

0,8 

1,3 

0 

0 

su 

0,7 

1.2 

0 

0 

SW 

0,6 

1.2 

0 

0 

WSW 

1.5 

2.0 

1 

e 

WSW 

1,6 

2.3 

11 

31 

WSW 

1.3 

1  ,9 

2 

8 

w 

l.S 

2.5 

■J  9 

34 

u 

1,7 

2,4 

56 

40 

W 

1,7 

2,5 

61 

53 

WNW 

1,9 

2,5 

41 

34 

HNW 

1,1 

1,8 

7 

5 

WNW 

1,3 

2,1 

21 

18 

NW 

1.8 

2.4 

16 

17 

NW 

0,9 

1.4 

0 

0 

NW 

0,7 

1.3 

0 

0 

NNW 

1.4 

1.9 

0 

1 

NNW 

0,6 

1,1 

0 

0 

NNW 

0,4 

1.0 

0 

0 

N 

1,1 

1.7 

0 

0 

N 

0,8 

1.5 

0 

0 

N 

0,8 

1.5 

0 

0 

TABLE  C-12 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED 

i  RU6GLES 

PROPOSED  RUGGLES 

CEN1EK 

CONDITIONS 

CENTER 

WITH 

1  REMEDIAL  DEVICES 

LOCATION   37 

LOCATION   37 

LOCATION   37 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WtlGHl 

ANGLL" 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1»2 

1.9 

2 

3 

NNE 

1,4 

2.3 

10 

14 

NNE 

1,4 

2.1 

10 

11 

HE 

1,1 

1.5 

1 

1 

NE 

2,0 

2,8 

72 

46 

NE 

i.y 

2,6 

66 

38 

ENE 

1,4 

1,9 

2 

0 

ENE 

1,6 

2,3 

12 

5 

ENE 

1,5 

2.2 

12 

4 

E 

1,6 

2,2 

5 

4 

E 

1.2 

1.8 

1 

2 

E 

ESE 

1.1 
1.0 

1.7 
1.6 

1 
0 

1 

ESE 

1,9 

2.4 

4 

1 

ESE 

1,0 

1,5 

0 

0 

0 

SE 

1,8 

2,4 

0 

4 

SE 

0,9 

1.4 

0 

0 

SE 

0.9 

1.5 

0 

0 

S5E 

1,4 

2.1 

0 

1 

SSE 

0,9 

1.5 

0 

0 

SSE 

1,0 

1.6 

0 

0 

S 

1,1 

1,8 

0 

0 

S 

1.2 

1.8 

0 

1 

S 
SSW 

1.2 
1,5 

1.8 
2.1 

1 
4 

1 

5SW 

1,1 

1,8 

0 

1 

SSW 

1.5 

2.1 

1 

13 

17 

SU 

1,4 

2.1 

1 

14 

SW 

1.3 

1.9 

0 

12 

SW 

1,4 

2,0 

3 

24 

MSW 

1,7 

2.2 

6 

18 

WSW 

1.1 

1.7 

1 

4 

WSW 

1,0 

1.6 

0 

2 

W 

1,7 

2,3 

32 

20 

W 

0.8 

1.2 

0 

0 

w 

0,7 

1.3 

0 

0 

WNH 

1,3 

1,9 

6 

4 

WNW 

1.1 

1.7 

2 

3 

WNW 

0,8 

1.4 

0 

0 

m 

1,9 

2,5 

40 

27 

NW 

0.8 

0.8 

0 

0 

NW 

0.8 

1.2 

0 

0 

NNU 

1,5 

2.0 

1 

2 

NNW 

0.9 

1,2 

0 

0 

NNW 

0,7 

1.2 

0 

0 

N 

1,2 

1,8 

0 

0 

N 

0.9 

1.5 

0 

0 

N 

1,0 

1.6 

0 

0 

LOCATION   38 

LOCATION   38 

LOCAFION   38 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

0,9 

1,6 

1 

2 

NNE 

1.2 

1.9 

9 

9 

NNE 

1,2 

1,8 

8 

e 

NE 

1,1 

1,7 

6 

5 

NE 

1.0 

1,6 

9 

6 

NE 

0,9 

1,6 

8 

5 

ENE 

1,4 

2.0 

7 

2 

ENE 

1.2 

1.8 

9 

o 

ENE 

1,2 

1,8 

8 

1 

E 

1,5 

2.1 

> 

4 

E 

1.1 

1.7 

5 

3 

E 

1,0 

1.7 

3 

2 

ESE 

1,7 

2,5 

11 

5 

ESE 

1.5 

2.1 

8 

2 

ESE 

1,5 

2.1 

8 

2 

SE 

2,0 

2.5 

2 

7 

SE 

1.7 

2,3 

2 

7 

SE 

1,7 

2,3 

2 

6 

SSE 

1,9 

2.4 

2 

4 

SSE 

1.8 

2,4 

4 

5 

SSE 

1,8 

2,3 

3 

4 

S 

1,2 

1.8 

1 

1 

S 
SSW 

1.5 
1.4 

2.1 
1.9 

9 

5 

11 
17 

S 

1,5 

2.1 

8 

8 

SSW 

1,1 

1,7 

0 

3 

SSW 

1,5 

2.1 

11 

24 

SU 

1,4 

2.0 

4 

23 

SW 

1.2 

1.7 

2 

15 

SW 

1,2 

1.9 

6 

24 

wsu 

1,5 

2,0 

6 

15 

WSW 

0.8 

1.3 

0 

1 

WSW 

0,7 

1.2 

0 

0 

w 

1,3 

1,9 

17 

8 

W 

1,1 

1,8 

24 

10 

w 

0,9 

1,7 

15 

4 

WNU 

1.5 

2.0 

31 

17 

MNW 

0,8 

1.3 

1 

1 

WNW 

0>6 

1,2 

0 

0 

NW 

1,3 

1,8 

3 

3 

NW 

1.1 

1,6 

3 

2 

NW 

1,2 

1.8 

13 

6 

NNH 

1,2 

1.7 

0 

1 

NNW 

1.3 

1.8 

3 

3 

NNW 

1.2 

1,7 

2 

2 

N 

1,1 

1.7 

0 

0 

N 

1.3 

1.8 

4 

3 

N 

1,2 

1.7 

2 

2 

LOCATION   39 

LOCATION   39 

LOCATION   39 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

0,6 

1,1 

0 

0 

NNE 

1,5 

2,2 

12 

11 

NNE 

1.5 

2.1 

30 

8 

NE 

0,6 

1.1 

0 

0 

NE 

1.6 

2.4 

50 

26 

NE 

1,5 

2.2 

34 

17 

ENE 

1.4 

2.1 

15 

5 

ENE 

0.6 

1,4 

0 

0 

ENE 

0.8 

1.4 

0 

0 

E 

0,9 

1,3 

1.6 
2,1 

2 
6 

1 

2 

E 

0.8 

1.3 

0 

0 

E 
ESE 

0,7 
1.3 

1,3 
1.9 

0 

1 

0 

ESE 

ESE 

1.3 

1,9 

1 

0 

0 

SE 

1,9 

2.5 

3 

9 

SE 

1.9 

2,4 

1 

5 

St 

1,9 

2.5 

2 

6 

SSE 

1,9 

2.4 

3 

5 

SSE 

1.9 

2,5 

2 

4 

SSE 

2,0 

2,6 

3 

4 

S 

1,3 

1.9 

3 

4 

S 

1.8 

2.3 

7 

9 

S 

1.7 

2.4 

9 

9 

SSW 

1.0 

1.6 

0 

3 

SSW 

1.7 

2.2 

8 

21 

SSW 

1.8 

2.4 

16 

31 

SW 

1,3 

1,8 

2 

17 

SW 

1.4 

2.0 

3 

16 

SW 

1,4 

1,9 

3 

15 

USW 

1,3 

1,8 

4 

13 

WSW 

0.9 

1,5 

0 

1 

WSW 

0.9 

1,4 

0 

0 

U 

1.3 

1,8 

22 

12 

W 

1.2 

1,7 

8 

J. 

W 

1,1 

1.7 

8 

2 

WNW 

1,4 

1,9 

34 

21 

WNW 

0.9 

1.4 

0 

0 

WNW 

0,7 

1.3 

0 

0 

NW 

1,2 

1,7 

5 

5 

NW 

1.1 

1.6 

1 

1 

NW 

1.3 

1.8 

/ 

4 

NNW 

1.1 

1.6 

0 

1 

NNW 

1,3 

1,8 

1 

1 

NNW 

1.3 

1.9 

2 

2 

N 

1.0 

1,5 

0 

0 

N 

1.3 

1,9 

1 

1 

N 

1,3 

1.8 

1 

1 

TABLE  C-13 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSED 

RUG6LES 

PROPOSED  RUeGLES 

CENTER 

CONDITIONS 

CENTER 

Will 

1  REMEDIAL  DEVICES 

LOCATION   40 

LOCATION   40 

LOCATION   40 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLt 

MEAN 

GUST 

SFR 

SUM 

ANGLE 

MEAN 

GUST 

SFR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

0,8 

1,3 

0 

1 

NNE 

1,0 

1,6 

1 

2 

NNE 

0.9 

1.5 

1 

2 

HE 

0.7 

1=2 

0 

1 

NE 

1,3 

2,2 

23 

19 

NE 

1,1 

1,9 

20 

15 

ENE 

0.7 

1,2 

0 

0 

ENE 

1,5 

2.5 

22 

11 

ENt 

1.4 

2.1 

15 

6 

E 

0,7 

1.3 

0 

0 

E 

1,0 

1,8 

2 

2 

E 
ESE 

0.9 
1.6 

1,7 

2,3 

2 

7 

2 

ESE 

0,9 

1,6 

0 

0 

ESE 

1.7 

2,3 

5 

3 

4 

SE 

1,7 

2.2 

2 

6 

SE 

2,1 

2,6 

2 

9 

SE 

2.1 

2.7 

5 

12 

S5E 

1,8 

2,4 

3 

5 

SSE 

2,0 

2,8 

4 

0 

SSE 

2,0 

2,8 

5 

9 

S 

1,5 

2.0 

6 

7 

S 

1,4 

2.2 

3 

7 

S 

1.4 

2.2 

7 

12 

SSW 

1,2 

1.7 

1 

7 

SSW 

0,5 

1.1 

0 

0 

SSH 

0.4 

1.1 

0 

0 

5W 

1,3 

1.7 

O 

^ 

15 

SW 

0>8 

1,3 

0 

0 

SW 

0,8 

1,3 

0 

1 

USW 

1,2 

1.8 

5 

14 

WSW 

1,0 

1.4 

0 

1 

WSW 

0.9 

1.3 

0 

0 

U 

1,2 

1.8 

24 

11 

W 

0,9 

1.3 

0 

0 

W 
WNW 

0,6 
0,9 

1.6 
1,5 

4 
3 

2 

UNW 

1.4 

1.9 

40 

22 

WNW 

1.4 

2,1 

31 

25 

3 

NW 

1,3 

1,8 

14 

9 

NW 

1.3 

1.8 

2 

3 

NW 

1.4 

1.9 

16 

14 

NNH 

1,0 

1.5 

0 

0 

NNW 

1,5 

2.1 

3 

7 

NNW 

1,5 

2,1 

6 

10 

N 

0,9 

1,3 

0 

0 

N 

1,4 

2.0 

2 

4 

N 

1.5 

2.1 

6 

7 

LOCATION   41 

LOCATION   41 

LOCATION   41 

HIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SFR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1,6 

2,2 

20 

15 

NNE 

1,0 

1,6 

0 

1 

NNE 

1,0 

1.6 

1 

3 

NE 

1,1 

1,7 

11 

7 

NE 

0,8 

1,8 

2 

3 

NE 

0,8 

1,6 

4 

5 

ENE 

0,7 

1,1 

0 

0 

ENE 

1,9 

2.7 

17 

8 

ENE 

1.7 

2.4 

30 

15 

E 

1,1 

1.7 

2 

1 

E 

1,1 

1,9 

1 

1 

E 

1,0 

1,8 

3 

3 

ESE 

0,7 

1,3 

0 

0 

ESE 

1,7 

2,3 

1 

0 

ESE 

1,6 

2,2 

5 

2 

SE 

1.6 

2,2 

1 

4 

SE 

1,9 

2.5 

0 

4 

SE 

1.8 

2.4 

2 

7 

SSE 

l.B 

2,4 

3 

4 

SSE 

1.1 

2,0 

0 

0 

SSE 

1,2 

2,0 

0 

2 

S 

1.7 

2,2 

9 

10 

S 

0,9 

1.4 

0 

0 

S 

0.8 

1.3 

0 

0 

SSW 

1,5 

2,1 

7 

18 

SSW 

1.0 

1.7 

0 

0 

SSH 

1.1 

1.7 

0 

6 

SW 

1.4 

1,8 

3 

15 

SW 

0,9 

1,5 

0 

0 

SW 

1,1 

1.7 

1 

11 

USW 

1.0 

1,7 

3 

6 

WSW 

1,7 

2.3 

5 

19 

HSH 

0.8 

1.5 

0 

2 

W 

1.0 

1.6 

8 

2 

W 

1,9 

2,4 

29 

24 

W 
WNW 

1,4 
1,1 

2,0 
1.6 

35 
5 

26 

WNW 

1.1 

1.7 

12 

5 

WNW 

1,8 

2.6 

45 

35 

4 

NW 

1.1 

1.6 

3 

2 

NW 

1.3 

1,8 

0 

1 

NH 

1.1 

1.7 

4 

5 

NNW 

1,4 

1.8 

3 

3 

NNW 

1,5 

2.1 

0 

1 

NNW 

1,4 

1.9 

3 

6 

N 

1.6 

2.2 

11 

7 

N 

1,6 

2.1 

1 

1 

N 

1.5 

2iO 

3 

4 

LOCATION   42 

LOCATION   4 

2 

LOCATION   4 

2 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SFR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1,5 

2.1 

10 

8 

NNE 

0,8 

1.6 

0 

0 

NNE 

0.8 

1.4 

0 

1 

NE 

1.1 

1.6 

3 

O 

^ 

NE 

1,5 

2,4 

8 

10 

NE 

1,7 

2,5 

48 

42 

ENE 

0,9 

1,4 

0 

0 

ENE 

1,8 

2.7 

8 

4 

ENE 

2.0 

2.8 

3/ 

28 

E 

1.4 

2.0 

6 

3 

E 

1,4 

2.2 

1 

1 

E 

1,4 

2,1 

6 

8 

ESE 

1.0 

1,7 

0 

0 

ESE 

2,1 

2,7 

2 

1 

ESE 

1,9 

2.4 

7 

10 

SE 

1,7 

2,2 

1 

3 

SE 

1.4 

2.2 

0 

1 

SE 

1.5 

2.1 

0 

5 

SSE 

1.6 

2,2 

1 

1 

SSE 

0.8 

1,3 

0 

() 

SSE 

0,7 

1,3 

0 

0 

S 

1.7 

1.6 

2,3 
2,2 

7 
8 

7 
16 

S 

1.0 

1,5 

0 

0 

S 
SSW 

0.9 

0,6 

1.4 
1,0 

0 

0 

0 

SSW 

SSW 

0.8 

1.2 

0 

0 

0 

SW 

1.6 

2,1 

8 

26 

SW 

0,6 

1,1 

0 

0 

SW 

0,6 

0,9 

0 

0 

W5W 

1.2 

2,0 

7 

11 

WSW 

1.1 

1,7 

0 

0 

HSW 

0.4 

0.6 

0 

0 

M 

1,0 

1>7 

6 

1 

W 

1,9 

2,5 

14 

14 

U 

0,5 

1,0 

0 

0 

WNW 

1,3 

1,6 

17 

6 

WNW 

2.5 

3,0 

60 

54 

WNW 

1,0 

1.5 

1 

3 

NW 

1,2 

i.e 

6 

3 

NW 

2.0 

2.6 

7 

13 

NH 

1,0 

1.4 

0 

0 

NNW 

1.4 

2.0 

3 

3 

NNW 

1.3 

2,1 

b 

0 

NNW 

0,7 

1,2 

0 

0 

N 

1,8 

2.4 

14 

8 

N 

1,0 

1.7 

0 

0 

N 

1,0 

1.7 

0 

1 

TABLE  C-14 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSEE 

1  RUGGLES 

PROPO 

SED  RUGGLES 

CENTER 

CONDITIONS 

CENTER 

WITH 

1  REMEDIAL  DEVICES 

LOCATION   43 

LOCAFIUN   43 

LOCATION   43 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLt 

HEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1,2 

1,7 

1 

2 

NNE 

0.9 

1,8 

12 

14 

NNE 

1.2 

1.9 

10 

14 

HE 

1»1 

1,6 

4 

3 

NE 

0,1 

1.3 

2 

2 

NE 

1,1 

1,9 

26 

22 

ENE 

1»0 

1,6 

1 

0 

ENE 

0.6 

1,6 

5 

1 

ENE 

1.5 

2.3 

36 

21 

E 

1»3 

i.y 

5 

2 

E 

0,1 

0,9 

0 

0 

E 
ESE 

0,7 
1.5 

1,6 
2.1 

2 
8 

3 

ESE 

1.3 

2.0 

1 

0 

ESE 

1,S 

2,3 

22 

17 

6 

SE 

1.7 

2.2 

1 

7 

SE 

1.4 

2.2 

4 

10 

SE 

1.2 

2.0 

1 

6 

SSE 

1.6 

2.2 

1 

1 

SSE 

0.9 

1,6 

0 

1 

SSE 

0,9 

1,5 

0 

1 

S 

1.6 

2.2 

4 

4 

S 
SSW 

0,7 
1.0 

1.3 
1.4 

0 
0 

0 
2 

S 
SSW 

0.5 
0.9 

1.1 
1.4 

0 
0 

0 

SSW 

1.4 

2.0 

3 

9 

1 

SW 

1.6 

2.1 

8 

28 

SW 

0.6 

0,9 

0 

0 

SW 

0,3 

0.8 

0 

0 

USU 

1.5 

2.1 

11 

19 

WSW 

0.5 

0.9 

0 

0 

WSW 

0.5 

0.6 

0 

0 

W 

1.0 

1,8 

9 

2 

W 

1.0 

1.4 

5 

2 

W 

0,8 

1,3 

1 

1 

WNU 

1.4 

2.0 

32 

14 

WNW 

1,1 

1.5 

11 

8 

HNW 

0,9 

1,3 

1 

1 

m 

1.4 

2.0 

12 

6 

NW 

0,6 

1.0 

0 

0 

NH 

0.4 

0.8 

0 

0 

NNW 

1.4 

1,9 

2 

2 

NNW 

1,1 

1.6 

1 

3 

NNW 

0,9 

1,4 

0 

1 

N 

1.4 

2,1 

6 

4 

N 

1.8 

2.4 

38 

33 

N 

1.6 

2.2 

16 

19 

LOCATION   44 

LOCATION   44 

LOCATION   44 

HIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

HI  Nit 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

BUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.2 

1,8 

2 

4 

NNE 

1.4 

2.2 

32 

27 

NNE 

1.2 

1.9 

29 

29 

NE 

1.0 

1,5 

•> 

O 

^ 

NE 

0.8 

1.6 

11 

10 

NE 

0.8 

1,6 

29 

24 

ENE 

1.2 

1,7 

2 

0 

ENE 

0.2 

1.0 

0 

0 

ENE 

0.1 

1.3 

2 

1 

E 

1,0 

1,7 

1 

1 

E 

ESE 

0.6 
1.3 

1.3 
2,1 

0 
11 

1 
/ 

E 

0,1 

1.0 

0 

0 

ESE 

1.4 

2.1 

3 

0 

ESE 

0>7 

1.4 

1 

0 

SE 

1.8 

2.3 

1 

4 

SE 

1,3 

2.3 

4 

11 

SE 

0.7 

1.5 

0 

3 

SSE 

1.6 

2,1 

1 

1 

SSE 

0,8 

1,5 

0 

1 

SSE 

0.8 

1,5 

0 

1 

S 

1.5  . 

2.1 

3 

7 

S 

0,4 

0.9 

0 

0 

S 

0.1 

0.8 

0 

0 

SSW 

1.3 

1.9 

1 

5 

SSW 

0.6 

1.1 

0 

0 

SSH 

0.7 

1.1 

0 

1 

SW 

1.6 

2.1 

6 

26 

SW 

0.5 

1.0 

0 

0 

SW 

0,2 

0.7 

0 

0 

USW 

1,6 

2.1 

11 

21 

wsw 

0.5 

0.9 

0 

0 

WSW 

0,5 

0.5 

0 

0 

U 

1.0 

1.6 

3 

1 

w 

0,8 

1.1 

0 

0 

W 

0,5 

1,0 

0 

0 

um 

1.5 

2,2 

47 

22 

HNM 

0,8 

1.1 

0 

0 

WNW 

0.5 

1.0 

0 

1 

m 

1.5 

2.0 

13 

7 

NW 

0.6 

0.9 

0 

0 

NH 

0.4 

0.7 

0 

0 

NNH 

1,4 

1.9 

2 

2 

NNW 

1,1 

1.7 

2 

4 

NNW 

0,0 

1,3 

0 

1 

N 

1,1 

1.7 

0 

0 

N 

1.9 

2.5 

40 

35 

N 

1.6 

2.2 

39 

40 

LOCATION   45 

LOCATION   45 

LOCATION   45 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.5 

2.1 

13 

10 

NNE 

1.1 

1.7 

3 

6 

NNE 

1.2 

1.7 

3 

5 

NE 

1,4 

2,0 

26 

13 

NE 

0,7 

1.3 

1 

2 

NE 

0,8 

1,4 

1 

2 

ENE 

1.0 

1.6 

9 

0 

ENE 

1.5 

2.5 

43 

22 

ENE 

1.4 

2.3 

2/ 

11 

E 

0.9 
0.8 

1.6 
1,4 

2 
0 

1 
0 

E 

1,2 

2,0 

9 

7 

E 

ESE 

1,3 
1,5 

1,9 
2.2 

7 
6 

4 

ESE 

ESE 

1,6 

2,2 

10 

6 

2 

SE 

1,4 

1,9 

0 

2 

SE 

1,8 

2.4 

3 

10 

SE 

1.8 

2.4 

2 

7 

SSE 

1,6 

2,1 

1 

2 

SSE 

1,0 

1.7 

0 

1 

SSE 

0,8 

1,6 

0 

0 

S 

1,6 

2.2 

7 

6 

S 

0.9 

1.6 

1 

1 

y 

0.8 

1.4 

0 

0 

SSW 

1,7 

2,2 

12 

23 

SSW 

0.9 

1.5 

0 

2 

SSH 

0.9 

1.6 

0 

2 

SW 

1,6 

2,0 

10 

29 

SW 

0>8 

1,1 

0 

0 

SW 

0,6 

1,1 

0 

0 

wsw 

1,0 

1,6 

1 

2 

WSW 

1.2 

1.8 

4 

16 

HSH 

1.5 

2.1 

14 

36 

w 

1.1 

1,6 

7 

1 

W 

0.9 

1,4 

o 

^ 

1 

W 

1,3 

1,9 

26 

15 

WNW 

1,0 

1,5 

4 

1 

HNH 

1.0 

1.4 

2 

2 

WNW 

1,0 

1,5 

4 

3 

NW 

1,0 

1,5 

1 

0 

NH 

1.1 

1.6 

3 

4 

NH 

0.9 

1.5 

0 

1 

NNW 

1.2 

1.7 

1 

1 

NNW 

1,3 

1,9 

4 

8 

NNW 

1,4 

1,9 

3 

5 

N 

1.7 

2.3 

14 

8 

N 

1.6 

2.1 

9 

10 

N 

1.5 

2.0 

5 

5 

TABLE  C-15 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSED 

RUGGLES 

PROPOSED  RUGGLES 

CENTER 

CONDITIONS 

CENTER 

WITH 

REMEDIAL  DEVICES 

LOCATION   46 

LOCATION   46 

LOCATION   46 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

0.9 

1.5 

1 

-^ 

jL 

NNE 

1,1 

1,8 

1 

5 

NNE 

1.0 

1.6 

22 

24 

NE 

K3 

1,8 

27 

13 

NE 

1.2 

1,9 

8 

10 

NE 

1,0 

1,5 

34 

27 

ENE 

1.3 

1.9 

18 

3 

ENE 

1.4 

2,3 

13 

7 

ENE 

0.6 

1.3 

6 

2 

E 

1.0 

1.6 

3 

2 

E 

1,7 

2,4 

15 

12 

E 

0,9 

1,6 

18 

14 

ESE 

0.9 

1.4 

0 

0 

ESE 

1,8 

2.5 

8 

7 

ESE 

0,8 

1,4 

2 

1 

SE 

1.3 

1.8 

0 

2 

SE 

1,4 

2.0 

0 

2 

SE 

0,6 

1,0 

0 

1 

S5E 

1.4 

1.9 

1 

1 

SSE 

0,5 

1,0 

0 

0 

SSE 

0,2 

0,9 

0 

0 

S 

1.5 

2.0 

7 

6 

S 

0,6 

1.0 

0 

0 

S 
SSW 

0,3 
0,4 

0.8 
0,8 

0 
0 

0 

SSW 

1.6 

2.0 

15 

27 

SSW 

0,6 

0,8 

0 

0 

0 

5U 

1.3 

2.0 

18 

41 

5W 

0,5 

0,9 

0 

0 

SW 

0,5 

0,5 

0 

0 

WSW 

0.6 

1.3 

0 

0 

WSW 

0.9 

1,4 

0 

0 

WSW 

0,1 

0,7 

0 

0 

U 

1.0 

1.4 

6 

1 

W 

1,4 

2.0 

22 

19 

W 

0,3 

0,8 

0 

0 

UNW 

0>7 

1.2 

0 

0 

WNW 

1,3 

2.0 

19 

18 

WNW 

0.2 

0,6 

0 

0 

m 

0.7 

1.2 

0 

0 

NW 

1.2 

2.1 

12 

16 

NW 

0.5 

1.0 

0 

1 

NNW 

1.1 

1.5 

1 

1 

NNW 

1,1 

1.7 

0 

1 

NNW 

0.9 

1,4 

4 

10 

N 

1.1 

1.5 

1 

1 

N 

1,3 

2,0 

2 

4 

N 

0.9 

1.6 

14 

17 

LOCATION   47 

LOCATION   47 

LOCATION   47 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

HEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.6 

2.1 

10 

8 

NNE 

1.8 

2,4 

13 

18 

NNE 

1.4 

2.0 

5 

9 

NE 

1.5 

2.0 

20 

10 

NE 

1.5 

2.3 

25 

22 

NE 

1,4 

2,0 

18 

16 

ENE 

1.2 

1.7 

2 

0 

ENE 

1.7 

2,7 

29 

17 

ENE 

1,4 

2.3 

16 

7 

E 

1.4 
1.0 

2.1 
1.6 

9 
0 

4 
0 

E 

1.3 

2,2 

5 

5 

E 

1,2 

2,0 

5 

5 

ESE 

ESE 

1,8 

2,5 

7 

6 

ESE 

1,5 

2,2 

3 

2 

SE 

1.6 

2.2 

0 

3 

SE 

1.5 

2,1 

0 

3 

SE 

1,3 

1.9 

0 

2 

SSE 

1.7 

2,3 

1 

2 

SSE 

0.8 

1,5 

0 

0 

SSE 

0,5 

1,2 

0 

0 

S 

1.7 

2.3 

7 

6 

S 

0.9 

1,7 

0 

0 

S 

0,6 

1,3 

0 

0 

SSU 

1.8 

2.4 

15 

27 

SSW 

0.8 

1.2 

0 

0 

SSW 

0.8 

1,2 

0 

0 

5U 

1.6 

2.2 

12 

31 

sw 

0,7 

1,0 

0 

0 

SW 

0,6 

0,9 

0 

0 

USW 

1.0 

1.6 

1 

1 

WSW 

1,2 

1.7 

0 

3 

WSW 

1,5 

1,9 

4 

18 

U 

1.1 

1.6 

3 

0 

w 

1.1 

1,8 

4 

3 

W 

1,6 

2.1 

36 

29 

um 

1.1 

1.7 

5 

2 

WNW 

1,2 

1,8 

6 

8 

WNW 

l.i 

1,8 

13 

11 

NU 

1.2 

1.7 

3 

1 

NW 

1.0 

1.5 

0 

0 

NW 

0,1 

1,2 

0 

0 

NNW 

1.3 

1.8 

0 

0 

NNW 

1,2 

1.7 

0 

1 

NNW 

0,7 

1,1 

0 

0 

N 

1.8 

2.3 

10 

5 

N 

1.8 

2.4 

8 

11 

N 

1,1 

1.8 

1 

1 

LOCATION   48 

LOCATIUN   48 

LOCATION   48 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.5 

2.0 

9 

7 

NNE 

1.5 

2.0 

5 

NNE 

0,4 

0,9 

0 

0 

NE 

1.5 

2.0 

23 

11 

NE 

1,8 

2,5 

25 

22 

NE 

0,4 

1,2 

1 

3 

ENE 

1.1 

1.6 

1 

0 

ENE 

1.9 

2,8 

24 

14 

ENE 

0.5 

1.3 

1 

0 

E 

1.5 

2.1 

8 

3 

E 

2,1 

2,9 

22 

17 

E 

0,6 

1,2 

0 

1 

ESE 

1,0 

1.6 

0 

0 

ESE 

2,5 

i.2 

21 

27 

ESE 

0,8 

1,3 

0 

0 

SE 

1.5 

2.0 

0 

2 

SE 

1.3 

2.1 

0 

o 

SE 

0,6 

1.0 

0 

0 

SSE 

1.6 

2,2 

1 

1 

SSE 

0.7 

1,3 

0 

0 

SSE 

0,1 

1.3 

0 

0 

S 

1.5 

2.0 

3 

2 

S 

0.7 

1.3 

0 

0 

s 

0.1 

1.1 

0 

0 

SSW 

1.8 

2.3 

14 

24 

SSW 

1.0 

1.5 

0 

0 

SSW 

0,5 

0.9 

0 

0 

5U 

1.6 

2.2 

16 

37 

SW 

0,6 

0,8 

0 

0 

SW 

0.4 

0,4 

0 

0 

WSW 

0.9 

1.7 

r> 

7 

WSW 

1.2 

1.6 

0 

1 

HSH 

1.0 

1.5 

4 

18 

w 

0,9 

1.5 

9 

0 

W 

1,2 

1,7 

1 

1 

W 
WNW 

1,1 
1,2 

1,7 
1,8 

32 
52 

27 

WNW 

1.1 

1.6 

5 

1 

WNW 

1,4 

1,9 

4 

5 

42 

NW 

1.1 

1.7 

2 

1 

NW 

1.4 

1.9 

1 

7 

NW 

0.9 

1.5 

9 

11 

NNW 

1.4 

1.9 

2 

o 

^ 

NNW 

1,0 

1,5 

0 

0 

NNW 

0.8 

1.3 

0 

0 

N 

1.7 

2,2 

8 

4 

N 

0.9 

1.3 

0 

0 

N 

0,5 

1,1 

0 

0 

TABLE  C-1«S 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSE! 

1  RUGGLES 

PROPOSED  RU6GLES 

CENTER 

CONDITIONS 

f 

CENTER 

wn> 

1  REMEDIAL  DEVICES 

LOCATION   49 

LOCATION   49 

LOCAIION  49 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HLIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

UUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

l.i 

2.1 

9 

7 

NNE 

1.5 

2,0 

3 

e 

NNE 

0.6 

1.0 

0 

0 

NE 

1,5 

2,0 

21 

11 

NE 

1.7 

2,4 

32 

28 

NE 

0,6 

1,0 

0 

1 

ENE 

1,1 

1,7 

2 

0 

ENE 

1.5 

2.5 

23 

14 

ENE 

0,7 

1.2 

0 

0 

E 

1,5 

2.1 

8 

4 

E 
ESE 

1,6 

1,3 

2,5 
2,3 

19 

3 

16 
i 

E 

ESE 

0>7 
0,7 

1,2 
1,4 

0 
0 

1 

E5E 

1.1 

1,7 

0 

0 

0 

SE 

1,5 

2.0 

0 

2 

SE 

0.9 

1.4 

0 

0 

SE 

0.5 

1.1 

0 

0 

SSE 

1.6 

2.2 

1 

1 

SSE 

0,8 

1,3 

0 

0 

SSE 

0.5 

1,1 

0 

0 

S 

1,5 

2,1 

3 

2 

S 
SSW 

0,8 
0,7 

1.4 
1<3 

0 
0 

0 
0 

S 

1,0 

1.5 

1 

2 

SSW 

1,9 

2,3 

13 

25 

SSW 

0.6 

1.1 

0 

0 

SU 

1.7 

2,2 

12 

32 

SW 

0.5 

0,9 

0 

0 

SW 

0,2 

0.2 

0 

0 

WSW 

1,0 

1,8 

2 

3 

WSW 

1,0 

1.5 

0 

1 

WSW 

1.1 

1.6 

3 

14 

U 

0.9 

1.4 

1 

0 

W 
MNH 

1>0 
1.3 

1,6 
1.7 

1 

5 

1 

7 

W 

1,2 

1,6 

18 

14 

UWA 

1,3 

1,9 

20 

8 

WNW 

1.3 

1,7 

25 

22 

m 

1.1 

1,6 

1 

0 

NW 

1.6 

2,1 

13 

19 

NW 

1.5 

2.0 

52 

43 

NNU 

1>0 

1,5 

0 

0 

NNW 

1,1 

1.6 

0 

1 

NNH 

1,0 

1,5 

1 

2 

N 

1.7 

2,2 

7 

4 

N 

1,2 

1.6 

0 

0 

N 

1.0 

1.6 

1 

2 

LOCATION  50 

LOCATION   50 

LOCATION  50 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.4 

2,0 

5 

4 

NNE 

1.5 

2.0 

3 

7 

NNE 

1.1 

1,6 

2 

5 

NE 

1.4 

1>9 

15 

6 

NE 

1,6 

2,2 

19 

18 

NE 

1,0 

1,5 

5 

6 

ENE 

1.1 

1,6 

1 

0 

ENE 

1,8 

2.6 

24 

15 

ENE 

1,0 

1.7 

6 

2 

E 

1.4 

2.0 

5 

2 

E 

1.9 

2.8 

28 

21 

E 

1,3 

2.0 

12 

9 

E5E 

1.2 

1,7 

0 

0 

ESE 

1,5 

2.1 

1 

1 

ESE 

1,2 

1.9 

4 

2 

SE 

1.3 

1,6 

0 

1 

SE 

0.8 

1.3 

0 

0 

SE 

0,6 

1.2 

0 

0 

SSE 

1,5 

2,0 

0 

1 

SSE 

1.0 

1.7 

0 

0 

SSE 

0,8 

1,5 

0 

0 

S 

1,3 

1.9 

2 

0 

S 
SSW 

1,2 
0,9 

2,0 
1,3 

1 
0 

3 
0 

S 
SSW 

1.2 
0,2 

2.0 
0.8 

6 
0 

11 

SSW 

2.0 

2,5 

22 

27 

0 

SW 

2.0 

2,5 

35 

52 

SW 

0.6 

1,1 

0 

0 

SW 

0,1 

0,6 

0 

0 

WSW 

1.2 

2,0 

5 

6 

WSW 

1,1 

1.7 

0 

5 

WSW 

1.0 

1.6 

2 

10 

W 

0,9 

l.i 

0 

0 

W 
WNW 

1,1 
1,1 

1,8 
1,6 

6 
2 

5 
3 

W 

1,0 

1,6 

12 

8 

WNW 

1,1 

1,6 

4 

1 

UNW 

1,1 

1,7 

17 

14 

NW 

1,2 

1,8 

5 

1 

NW 

1,5 

2,2 

15 

21 

H» 

1,3 

1,9 

30 

26 

NNW 

1,0 

1,4 

0 

0 

NNW 

0.9 

1,4 

0 

0 

NNW 

1,0 

1,5 

0 

1 

N 

1,3 

1,8 

1 

0 

N 

1.4 

1.8 

1 

1 

N 

1,3 

1.9 

'j 

6 

LOCATION   51 

LOCATION   51 

LOCATION  51 

MIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1,7 

2,2 

12 

10 

NNE 

1.8 

2.5 

2 

6 

NNE 

1.2 

1.6 

1 

3 

NE 

1,3 

1,8 

10 

6 

NE 

1.6 

2.8 

20 

17 

NE 

1,1 

1,7 

5 

7 

ENE 

0.9 

1,4 

0 

0 

ENE 

1.3 

2,5 

3 

1 

ENE 

1.0 

1.6 

1 

0 

E 

1.5 

2.1 

7 

3 

E 

1,5 

2,7 

4 

4 

E 

1.2 

1,8 

2 

3 

ESE 

1.1 

1,8 

0 

0 

ESE 

0,6 

1,0 

0 

0 

ESE 

0,6 

1,0 

0 

0 

SE 

1.6 

2.1 

0 

2 

SE 

0.5 

1.0 

0 

0 

SE 

0,5 

0,8 

0 

0 

SSE 

1,6 

2.2 

1 

1 

SSE 

0.5 

0,9 

0 

0 

SSE 

0,3 

0,6 

0 

0 

S 

1.6 

2.2 

4 

3 

S 
SSW 

0.8 
0.6 

1.3 
0,8 

0 
0 

0 
0 

S 

0.6 

0,9 

0 

0 

SSW 

1.7 

2.3 

9 

19 

SSW 

0.1 

0.6 

0 

0 

SW 

1.7 

2.2 

9 

27 

SW 

0.6 

1,1 

0 

0 

SW 

0,1 

0>6 

0 

0 

WSW 

1.3 

2.0 

5 

9 

WSW 

1.9 

2,5 

2 

12 

HSH 

0i8 

1.4 

0 

1 

W 

1,0 

1.7 

6 

1 

W 

2.2 

2,9 

32 

23 

W 

1,6 

2,1 

23 

23 

WNW 

1.2 

1.9 

15 

6 

WNH 

2,2 

2.9 

37 

31 

WNW 

1.9 

2,3 

65 

56 

NW 

1.2 

1,8 

3 

2 

NH 

1,0 

1,8 

0 

0 

Ntrf 

1.4 

1.9 

4 

8 

NNW 

1.4 

2.0 

4 

3 

NNH 

1,1 

1,8 

0 

0 

NNW 

0,4 

0,8 

0 

0 

N 

1.9 

2.4 

13 

7 

N 

1,3 

1,8 

0 

0 

N 

1.2 

1.6 

0 

0 

TABLE  C-17 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSE! 

RUGGLES 

PROPOSED  RUBBLES 

CENTER 

CONDITIONS 

CENTER 

Mlfh 

1  REMEDIAL  DEVICES 

LOCATION   5 

A. 

LOCATION   5 

2 

LOCAIION  52 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

HEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

OUST 

SPR 

SUM 

ANGLE 

MEAN 

Gusr 

SPR 

SUM 

NNE 

1,5 

2,1 

8 

6 

NNE 

1,1 

1.6 

0 

1 

NNE 

1.2 

1.9 

3 

6 

NE 

1,3 

1,0 

9 

4 

NE 

1,0 

1.5 

0 

1 

NE 

0,9 

1,5 

2 

3 

ENE 

1.1 

1,6 

1 

0 

ENE 

1,1 

1,6 

0 

0 

ENE 

1.3 

1,8 

2 

1 

E 

1.4 

2,0 

6 

2 

E 

0,9 

1,5 

0 

0 

E 

1,3 

1,8 

2 

2 

E5E 

1.2 

1.8 

0 

0 

ESE 

0,8 

1.3 

0 

0 

ESE 

0,8 

1,2 

0 

0 

SE 

1.5 

2,0 

0 

1 

SE 

0,7 

1.1 

0 

0 

SE 

0.6 

1.0 

0 

0 

SSE 

1.6 

2.1 

1 

1 

SSE 

0,9 

1,4 

0 

0 

SSE 

0,3 

(i^ 

0 

0 

S 

1,5 

2.1 

3 

2 

s 

1,0 

1.6 

0 

0 

S 
SSW 

0.7 
0.1 

1,0 
0.6 

0 
0 

0 

SSW 

1.9 

2,3 

10 

17 

SSW 

0,8 

1,1 

0 

0 

0 

SW 

1,3 

2>3 

18 

38 

SW 

0,5 

0,9 

0 

0 

SU 

0,1 

1.2 

0 

0 

USU 

1,5 

2,2 

12 

17 

WSW 

1,7 

2.3 

7 

25 

HSH 

1.4 

2.0 

6 

20 

U 

0.7 

1,2 

0 

0 

w 

1,7 

2.4 

32 

24 

W 

1,4 

2.2 

36 

27 

WNW 

1.4 

2,0 

22 

7 

WN« 

1,7 

2,4 

32 

24 

UNH 

1.4 

2,0 

25 

19 

NW 

1.4 

1,9 

6 

2 

NW 

1,8 

2,5 

30 

26 

NH 

1.6 

2.2 

25 

22 

NNW 

1.2 

1,7 

0 

0 

NNM 

1.4 

2,0 

0 

1 

NNW 

1,1 

1,7 

0 

1 

N 

1,6 

2,1 

5 

2 

N 

1.3 

1.8 

0 

0 

N 

1,1 

1,7 

0 

1 

LOCATION   53 

LOCATION   53 

LOCATION  53 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HtlBHl 

ANGLE 

HEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1,4 

2,0 

1 

O 

^ 

NNE 

1,0 

1.5 

0 

1 

NNE 

0.1 

0.2 

0 

0 

NE 

1,9 

2,5 

27 

12 

NE 

1,3 

1,8 

10 

7 

NE 

0,3 

0,8 

0 

0 

ENE 

1.8 

2,5 

11 

2 

ENE 

1,0 

1.6 

2 

0 

tNE 

0,2 

(i^^ 

0 

0 

E 

2.1 

2,8 

21 

8 

E 

1,4 

2,3 

16 

8 

E 

0,0 

0.9 

0 

0 

ESE 

1.2 

1,6 

0 

0 

ESE 

0,9 

1,5 

0 

0 

ESE 

0,4 

1.0 

0 

0 

SE 

1.0 

1,3 

0 

0 

SE 

1.0 

1.6 

0 

1 

SE 

i:i*(i 

1  .2 

0 

1 

SSE 

0,9 

1,4 

0 

0 

SSE 

1,1 

1,6 

0 

0 

SSE 

1,0 

1,7 

2 

3 

S 

1,1 

1.7 

0 

0 

S 

1.1 

1.6 

0 

0 

S 

1.0 

1,6 

7 

8 

SSW 

2,0 

2,4 

3 

8 

SSW 

1,6 

2,1 

7 

21 

SSH 

0.9 

1.6 

9 

24 

SW 

2.1 

2,8 

23 

47 

SW 

1,0 

1.5 

0 

2 

SH 

0,1 

0.9 

0 

0 

WSW 

1,8 

2,6 

14 

22 

WSW 

1,4 

2.2 

14 

32 

HSH 

0,9 

1,5 

15 

30 

W 

0,7 

1,4 

0 

0 

W 

1,4 

2,0 

34 

17 

W 

1,0 

1.5 

47 

23 

WNW 

0,5 

1.1 

0 

0 

WNH 

1,1 

1.7 

9 

5 

HNH 

0,8 

1,3 

17 

8 

NW 

0,7 

1,0 

0 

0 

NW 

1.1 

1.8 

4 

7 

NH 

0,7 

1.2 

4 

2 

NNW 

0,8 

1.3 

0 

0 

NNW 

1,0 

1,6 

0 

0 

NNH 

0,5 

0,9 

0 

0 

N 

1,1 

1.7 

0 

0 

N 

1.1 

1.8 

1 

1 

N 

0,5 

0.7 

0 

0 

LOCATION   54 

LOCATION   54 

LOCATION  54 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1,1 

1,8 

1 

2 

NNE 

1.3 

1,8 

0 

1 

NNE 

ii.6 

1.1 

0 

0 

NE 

1.8 

2.3 

24 

15 

NE 

0,8 

1,4 

0 

0 

NE 

0,6 

1,1 

0 

0 

ENE 

1.8 

2.4 

14 

4 

ENE 

2.2 

2.9 

8 

4 

ENE 

0.9 

1.4 

0 

0 

E 

1.7 

2.2 

6 

4 

E 

2,2 

3,0 

9 

8 

E 

1,4 

1,9 

1 

2 

ESE 

1,7 

2,2 

2 

0 

ESE 

2,4 

3,1 

4 

3 

ESE 

0.1 

0,8 

0 

0 

SE 

1.6 

2.1 

0 

I- 

SE 

1.9 

2.4 

0 

2 

SE 

0.1 

0.2 

0 

0 

SSE 

1.0 

1,5 

0 

0 

SSE 

1,4 

2.0 

0 

0 

SSE 

0,1 

0,6 

0 

0 

S 

1,0 

1,7 

0 

0 

S 

1,1 

1,9 

0 

0 

S 

0,7 

1.2 

0 

0 

SSW 

1.7 

2,1 

2 

8 

SSW 

1,2 

2.0 

0 

1 

SSH 

0,5 

1.0 

0 

0 

SW 

1.7 

2,2 

4 

24 

SW 

1.0 

1,6 

0 

0 

SW 

0,1 

0,2 

0 

0 

WSW 

1.7 

2,3 

9 

20 

WSW 

1,4 

2.1 

0 

2 

HSH 

0.1 

0.6 

0 

0 

w 

1.6 

2.1 

21 

9 

W 

2.0 

2.6 

14 

13 

W 

1,1 

1.8 

4 

3 

WN« 

1.5 

2.0 

15 

8 

HNH 

2,4 

3,1 

58 

51 

HNH 

1,6 

2,4 

45 

38 

NW 

1.3 

1.9 

2 

O 

^ 

NH 

1,7 

2.5 

3 

6 

m 

1.6 

2.2 

21 

23 

NNW 

1.3 

1.9 

0 

1 

NNW 

2,1 

2,8 

3 

9 

NNH 

2,1 

2,8 

30 

36 

N 

1.0 

1.6 

0 

0 

N 

1,1 

1.9 

0 

0 

N 

1,0 

1.7 

0 

0 

TABLE  C-18 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED  RUGGLES 

PROPG 

ISED  RUGGLES 

CENTER 

CONDITIONS 

> 

CENTER 

WITH  REMEDIAL  DEVICES 

LOCATION   55 

LOCATION   55 

LOCATION   55 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.0 

1,5 

0 

1 

NNE 

1,6 

2,1 

3 

6 

NNE 

0.5 

0.9 

0 

0 

NE 

1,6 

2^1 

18 

11 

NE 

0,8 

1,3 

0 

0 

NE 

0,3 

0,7 

0 

0 

ENE 

1.7 

2,3 

12 

3 

ENE 

1,1 

1.9 

1 

0 

ENE 

0,7 

1.3 

2 

0 

E 

K6 
1,6 

2,1 
2,1 

4 
1 

3 
0 

E 

ESE 

0,9 
0,8 

2.0 
1.2 

1 
0 

1 

0 

E 

1,0 

1,6 

8 

2 

ESE 

ESE 

0.7 

0,9 

0 

0 

SE 

1,4 

2,0 

0 

1 

SE 

0,7 

1.0 

0 

0 

SE 

0.3 

0.7 

0 

0 

SSE 

1.1 

1,6 

0 

0 

SSE 

0,6 

1.0 

0 

0 

SSE 

0,5 

0.8 

0 

0 

S 

1.3 

1,8 

0 

0 

s 

1.0 

1,5 

0 

0 

S 

0.3 

0.8 

0 

0 

SSW 

1.6 

2.0 

1 

6 

SSW 

1.1 

2.0 

0 

4 

SSW 

1.4 

2.2 

66 

66 

SW 

1.7 

2.2 

4 

23 

SW 

1,3 

2,1 

1 

13 

SW 

1,0 

1.7 

12 

22 

U5U 

1.6 

2.2 

8 

20 

WSW 

1,5 

2,2 

5 

15 

HSH 

1.0 

1.6 

10 

11 

a 

1.6 

2,2 

29 

14 

w 

1,4 

2,2 

18 

10 

W 

0.5 

1,0 

0 

0 

WNH 

1,4 

2.0 

13 

7 

HNH 

1,9 

2,6 

63 

41 

WNH 

0,5 

1,0 

0 

0 

NW 

1,2 

1.8 

1 

1 

NW 

1,3 

2.2 

7 

7 

NH 

0,6 

1.1 

0 

0 

NNU 

1.7 

2.3 

8 

8 

NNW 

1,2 

2.0 

0 

1 

NNW 

0,8 

1,4 

1 

1 

N 

1.2 

1.8 

0 

0 

N 

1,0 

1.7 

0 

0 

N 

0.6 

1.2 

0 

0 

LOCATION   56 

LOCATION   56 

LOCATION   56 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HtlGHl 

ANGLE 

MEAN 

GUST 

SPR 

SUN 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.2 

1,8 

2 

3 

NNE 

1.2 

1,7 

12 

11 

NNE 

0.5 

1.0 

0 

1 

NE 

1.5 

2.1 

16 

11 

NE 

0.7 

1,0 

0 

1 

NE 

0,3 

0,7 

0 

0 

ENE 

1.9 

2,4 

18 

6 

ENE 

0.9 

1,5 

4 

1 

ENE 

0,1 

0,7 

0 

0 

E 

1,5 

2,0 

4 

3 

E 

0.5 

0,8 

0 

0 

E 

0,4 

0,7 

0 

0 

ESE 

1,3 

1,8 

0 

0 

ESE 

0,7 

1,0 

0 

0 

ESE 

0,6 

0,9 

0 

0 

SE 

0.9 

1,4 

0 

0 

SE 

0.5 

0.9 

0 

0 

SE 

0.4 

0,7 

0 

0 

SSE 

1.1 

1.7 

0 

0 

SSE 

0,1 

0,8 

0 

0 

SSE 

0,1 

0,6 

0 

0 

S 

1.5 

2.0 

1 

1 

s 

0,5 

0.9 

0 

0 

S 

0,6 

1.1 

0 

0 

SSW 

1.6 

2,1 

2 

10 

SSW 

0,9 

1.3 

0 

2 

SSW 

0.8 

1,2 

1 

8 

SW 

1.7 

2,2 

5 

26 

SW 

1,2 

1.7 

11 

40 

SW 

0.8 

1.3 

6 

28 

WSW 

1.4 

2,0 

4 

11 

WSW 

0,8 

1,3 

1 

4 

HSH 

0.3 

1.0 

0 

1 

W 

1,4 
1.6 

2,0 
2,0 

18 
21 

8 
11 

w 

0.8 

1,4 

13 

4 

w 

HNH 

0,6 
0,8 

1,1 
1,3 

/ 
30 

3 

WNW 

HNH 

1,1 

1.6 

32 

17 

17 

NW 

1,1 

1,6 

0 

1 

NW 

1.1 

1.6 

20 

12 

NH 

0,9 

1.4 

40 

24 

NNW 

1,5 

2,1 

i 

4 

NNH 

1,1 

1.7 

6 

6 

NNH 

1.0 

1.5 

16 

15 

N 

1.6 

2.1 

3 

3 

N 

0.8 

1,4 

1 

1 

N 

0,6 

1.3 

2 

2 

LOCATION   57 

LOCATION   57 

LOCATION   57 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

.  ANGLE 

MEAN 

UUST 

SPR 

SUN 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1,2 

1,8 

1 

2 

NNE 

1,3 

1.9 

2 

2 

NNE 

0,6 

0.9 

0 

0 

NE 

1,2 

1,8 

6 

4 

NE 

0,8 

1.3 

0 

0 

NE 

0,4 

0,7 

0 

0 

ENE 

1,6 

2,1 

9 

2 

ENE 

0,9 

1.5 

0 

0 

ENE 

0.6 

0.9 

0 

0 

E 

1,5 

2.0 

4 

2 

E 
ESE 

0.9 
0>7 

1.5 
1.2 

0 
0 

0 
0 

E 
ESE 

0.7 
0,4 

1,1 
0,8 

0 
0 

0 

ESE 

1.4 

1.9 

1 

0 

0 

SE 

1.0 

1.5 

0 

0 

SE 

1.0 

1.5 

0 

0 

SE 

0.3 

0.6 

0 

0 

SSE 

1,2 

1,8 

0 

0 

SSE 

0.8 

1,2 

0 

0 

SSE 

0,4 

0.8 

0 

0 

S 

1,6 

2.2 

4 

3 

S 

1.0 

1.5 

0 

0 

S 

0.9 

1.4 

0 

0 

SSW 

1,7 

2.2 

4 

12 

SSW 

1.6 

2.3 

2 

7 

S5H 

1.3 

1.9 

1 

11 

SW 

1,8 

2.3 

12 

36 

SW 

1.8 

2,6 

20 

46 

SW 

0,9 

1,5 

0 

4 

WSW 

1,5 

2.1 

B 

16 

WSW 

1.5 

2.4 

11 

19 

HSH 

0.8 

1.4 

0 

1 

w 

1,5 
1.5 

2.1 
2,0 

23 
18 

10 
8 

W 

1.3 

2.2 

21 

6 

W 

0.6 

1.3 

0 

0 

WNW 

WNH 

1,6 

2.3 

JO 

12 

HNH 

1,5 

2,1 

53 

38 

NW 

0.9 

1.5 

0 

0 

NW 

1,4 

2,2 

14 

7 

NH 

1,5 

2,1 

33 

28 

NNW 

1,4 

1,9 

1 

1 

NNW 

1,3 

1,9 

0 

0 

NNH 

1,5 

2,2 

10 

15 

N 

1.5 

2,1 

3 

2 

N 

1,0 

1,6 

0 

0 

N 

1,4 

2.0 

4 

5 

TABLE  C-19 
PEDESTRIAN  LEVEL  UIND  TEST 


DATA 


EXISTING  SITE 

PROPOSEI 

»  RU6GLES 

PROPOSED  RU6GLES 

CENTER 

CONDITIONS 

CENTER 

WITH  REMEDIAL  DEVICES 

LOCATION   58 

LOCATION   58 

LOCATION  58 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.2 

1,8 

6 

6 

NNE 

1.0 

1.6 

0 

0 

NNE 

0.6 

1.0 

0 

0 

NE 

0,9 

1,4 

3 

o 

^ 

NE 

0,9 

1,4 

0 

0 

NE 

0,6 

0,9 

0 

0 

ENE 

1.3 

1,9 

10 

2 

ENE 

1.2 

1.9 

3 

0 

ENE 

0.2 

0.7 

0 

0 

E 

1.6 

2,2 

IS 

8 

E 

1,2 

2,0 

3 

1 

E 

0,5 

1.0 

0 

0 

E5E 

1.4 

1,8 

1 

0 

ESE 

0.9 

1,6 

0 

0 

ESE 

0,7 

1,3 

0 

0 

SE 

1.2 

1.7 

0 

1 

SE 

0,9 

1.4 

0 

0 

SE 

0,6 

1,1 

0 

0 

SSE 

1.1 

1,7 

0 

0 

SSE 

0,9 

1,5 

0 

0 

SSE 

0,6 

1.1 

0 

0 

S 

1.4 

1.9 

3 

3 

S 
SSW 

1.2 
1,9 

1.9 
2.9 

1 

43 

0 
44 

S 
SSW 

1.0 
1.8 

1.6 
2.6 

I 
7'j 

0 

SSW 

1.5 

2.0 

4 

13 

68 

S« 

1,4 

1.9 

4 

19 

SW 

1.9 

2.7 

36 

48 

SW 

1,3 

2,1 

24 

32 

WSU 

1.4 

2.0 

14 

27 

wsw 

1,4 

2.2 

8 

7 

WSW 

0.7 

1.4 

0 

0 

U 

1.2 

1.8 

20 

7 

w 

1,1 

1,7 

4 

0 

W 
WNW 

0,8 
0,7 

1,3 
1.1 

J. 

0 

0 

UNU 

0.9 

1.3 

1 

0 

WNW 

1,0 

1,5 

1 

0 

0 

m 

0,7 

1,3 

0 

0 

NW 

0.7 

1.2 

0 

0 

NW 

0,6 

1.1 

0 

0 

NNU 

1.3 

1,9 

4 

4 

NNW 

1.1 

1.7 

0 

0 

NNW 

0,8 

1,2 

0 

0 

N 

1.5 

2,1 

y 

6 

N 

1.2 

1.8 

1 

0 

N 

0.7 

1.1 

0 

0 

LOCATION   59 

LOCATION   59 

LOCATION   59 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

(JUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

0,6 

1.2 

0 

0 

NNE 

0.8 

1.4 

0 

0 

NNE 

0.5 

0.9 

0 

0 

NE 

0.8 

1,4 

1 

2 

NE 

0,8 

1,3 

0 

0 

NE 

0,5 

0,8 

0 

0 

ENE 

1.3 

2.0 

10 

2 

ENE 

1.6 

2.5 

11 

1 

ENE 

0.4 

1.0 

0 

0 

E 

1.9 

2.5 

28 

14 

E 

1,5 

2,3 

4 

1 

E 

0.6 

1,4 

2 

1 

ESE 

1.7 

2.2 

5 

1 

ESE 

0,8 

1.5 

0 

0 

ESE 

0>/ 

1.3 

0 

0 

SE 

1.6 

2.2 

0 

4 

SE 

0.9 

1.2 

0 

0 

SE 

0,6 

1  .0 

0 

0 

SSE 

1.2 

1.7 

0 

0 

SSE 

0,8 

1,4 

0 

0 

SSE 

0,7 

1,2 

0 

0 

s 

1.3 

1,9 

2 

2 

S 

1.1 

1,9 

0 

•  0 

S 

1,0 

1.6 

2 

1 

ssu 

1.4 

1.9 

1 

8 

SSW 

2,0 

3.0 

25 

29 

SSW 

1.6 

2.4 

83 

81 

sw 

1.4 

1,9 

2 

15 

SW 

2,2 

3.1 

48 

64 

SW 

0,9 

1,7 

10 

18 

wsu 

1.5 

2,2 

14 

31 

WSW 

1.6 

2.2 

4 

4 

WSW 

0.7 

1,2 

0 

0 

u 

1.2 

1,9 

16 

6 

W 

1>4 

2.0 

6 

0 

W 

0,6 

1,2 

1 

0 

WNW 

1.1 

1.6 

3 

2 

WNW 

1,3 

1.9 

3 

1 

WNW 

0,5 

1,0 

0 

0 

NW 

1.0 

1.5 

0 

0 

NW 

0.7 

1.3 

0 

0 

NW 

0.6 

1.0 

0 

0 

NNW 

1.6 

2,2 

14 

13 

NNW 

1.0 

1,5 

0 

0 

NNW 

0,9 

1,4 

1 

0 

N 

1.0 

1,6 

0 

0 

N 

0.9 

1.5 

0 

0 

N 

0.8 

1.4 

3 

0 

LOCATION   60 

LOCAFION   60 

LOCATION  60 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WtlGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

1.5 

2,1 

7 

5 

NNE 

1.3 

1.8 

1 

3 

NNE 

1.5 

2.0 

B 

12 

NE 

1.5 

2,0 

16 

7 

NE 

1,0 

1,6 

2 

J 

NE 

1,1 

1,6 

5 

6 

ENE 

1.3 

1,9 

5 

0 

ENE 

1.7 

2.2 

9 

3 

LNt 

1,6 

2.2 

14 

6 

E 

1.4 
1.3 

2,0 
1,9 

5 
1 

0 

E 

1,9 

2,4 

11 

8 

E 
ESE 

1,7 
1,1 

2,2 
1./ 

12 
0 

9 

ESE 

ESE 

1,4 

1.9 

0 

0 

0 

SE 

1.4 

1,9 

0 

1 

SE 

0.9 

1.4 

0 

0 

SE 

0.5 

0.9 

0 

0 

SSE 

1.5 

2.0 

0 

1 

SSE 

0,8 

1.3 

0 

0 

SSE 

0,7 

1,2 

0 

0 

s 

1.2 

1.8 

1 

0 

S 

0.9 

1.5 

0 

0 

S 

0.7 

1,4 

0 

0 

SSW 

1.7 

2.3 

7 

13 

SSW 

0.6 

0.6 

0 

0 

SSW 

0,6 

1,0 

0 

0 

sw 

1,9 

2.4 

19 

37 

SW 

0.7 

1,1 

0 

0 

SW 

0,3 

0,8 

0 

0 

wsw 

1.8 

2.4 

21 

29 

WSW 

i.7 

2,3 

11 

32 

HSW 

1,3 

1  ,y 

6 

21 

w 

0,8 

1,4 

1 

0 

W 

1,7 

2,3 

40 

30 

W 

1,4 

2,0 

29 

22 

WNW 

1.1 

1,7 

5 

1 

WNH 

1,4 

2,1 

13 

14 

WNW 

1,2 

1,8 

12 

10 

NU 

1.3 

1,9 

8 

3 

NW 

0,6 

1,5 

0 

0 

NW 

0,7 

1.4 

0 

0 

NNW 

0.9 

1,5 

0 

0 

NNW 

0,9 

1,6 

0 

0 

NNW 

0,8 

1,5 

0 

0 

N 

1.4 

2.1 

3 

1 

N 

1.7 

2.4 

7 

8 

N 

1.8 

2,4 

15 

15 

TABLE  C-20 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED  RU6GLES 

PROPOSED  RUGGLES 

;  CENTER 

CONDITIONS 

CENTER 

«HH  REMEDIAL  DEVICES 

LOCATION 

1 

LOCATION 

1 

LOCATION 

1 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

BUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.5 

2,7 

7 

4 

NNE 

1,8 

3.0 

3 

1 

NNE 

0.3 

1.2 

0 

0 

NE 

1,4 

2,6 

18 

9 

NE 

0,9 

2,0 

1 

0 

NE 

0,2 

1,2 

0 

0 

ENE 

1,7 

2,8 

14 

10 

ENE 

1.1 

2.3 

1 

0 

ENE 

0.1 

1.1 

0 

0 

E 

1.4 

1.2 

2,6 
2,3 

5 
1 

3 

0 

E 
ESE 

0,8 
0.8 

1,9 

1,8 

0 

0 

0 

0 

E 

0,1 

1,2 

0 

0 

EGE 

ESE 

0,1 

1,2 

0 

0 

SE 

0.9 

2,1 

0 

0 

SE 

0.9 

2.1 

0 

0 

SE 

0,5 

1.7 

0 

0 

SSE 

1.2 

2,5 

0 

0 

SSE 

1.3 

2,6 

0 

0 

SSE 

1,0 

1,9 

0 

0 

S 

1.6 

2,6 

2 

2 

S 
SSW 

2.2 
2,4 

3.4 
3.7 

3 
10 

2 

4 

S 

1,4 

2.4 

2 

2 

SSU 

1.7 

2,6 

4 

2 

SSW 

1.7 

2.7 

11 

5 

SU 

1.8 

2,7 

12 

6 

SW 

2,1 

3>4 

11 

4 

SW 

1,8 

3,0 

41 

25 

MSW 

1.3 

2,7 

5 

6 

WSW 

1,6 

3.4 

5 

4 

wsw 

1.5 

2.7 

11'. 

14 

U 

1.1 

2,7 

17 

31 

W 

1,3 

3,6 

24 

35 

w 

1,3 

2,4 

11 

19 

UNW 

1.3 

2,4 

6 

12 

WNW 

1,5 

2,9 

4 

3 

WNW 

1,3 

2,4 

11 

24 

NU 

1,1 

2,2 

4 

3 

NW 

2.0 

3,4 

17 

16 

NW 

0.7 

2.3 

10 

11 

NNW 

1.2 

2,4 

1 

1 

NNW 

2,5 

4,0 

16 

16 

NNW 

0,1 

1,7 

0 

0 

N 

1.5 

2,7 

3 

10 

N 

2,3 

3.7 

6 

13 

N 

0.5 

1.3 

0 

0 

LOCATION 

2 

LOCATION 

O 

^ 

LOCATION 

2 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.5 

2.5 

3 

1 

NNE 

0,6 

1.4 

0 

0 

NNE 

0,4 

1.3 

0 

0 

NE 

1.6 

2.8 

20 

9 

NE 

0,3 

1,2 

0 

0 

NE 

0,1 

1,3 

2 

0 

ENE 

1.8 

2.8 

9 

6 

ENE 

0,4 

1.3 

0 

0 

ENE 

0,1 

1.2 

0 

0 

E 

1.4 

2.6 

4 

2 

E 

0.5 

1,3 

0 

0 

E 
ESE 

0,1 
0,3 

1,6 
1,4 

1 
0 

0 

ESE 

1.0 

2.3 

1 

0 

ESE 

0,7 

1,6 

0 

0 

0 

SE 

0.8 

2.0 

0 

0 

SE 

1.1 

2.5 

1 

0 

St 

0.1 

1.4 

0 

0 

SSE 

1.2 

2,4 

0 

0 

SSE 

1,1 

2,6 

0 

0 

SSE 

0,5 

1,5 

0 

0 

S 

1.6 

2,7 

2 

1 

S 

1.2 

2,5 

3 

1 

S 

0.6 

1.5 

0 

0 

SSW 

1,8 

2,7 

4 

1 

SSW 

0,9 

2.0 

1 

0 

SSH 

0.8 

1.9 

3 

1 

SW 

1,? 

2,7 

7 

3 

SW 

0,1 

2,0 

1 

0 

SW 

0.8 

2,3 

28 

14 

WSW 

1,3 

2,5 

o 

^ 

1 

wsw 

0,2 

2.3 

2 

1 

HSH 

0.9 

2.5 

32 

32 

U 

1,5 

3,0 

24 

37 

w 

0.4 

2,4 

12 

8 

W 

0,8 

2.2 

26 

42 

WNW 

1,6 

2,8 

15 

27 

WNW 

1,7 

3>0 

59 

76 

WNH 

0,1 

1,8 

4 

6 

NU 

1,3 

2,3 

4 

2 

NW 

1,1 

2,6 

22 

14 

H» 

0,1 

1.7 

5 

3 

NNH 

1,4 

2,5 

1 

1 

NNW 

0.9 

1,9 

0 

0 

HH'A 

0,4 

1,6 

0 

0 

N 

1,7 

2,9 

3 

8 

N 

0,5 

1,4 

0 

0 

N 

0,4 

1,4 

0 

0 

LOCATION 

3 

LOCATION 

3 

LOCATION 

3 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHI 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1,5 

2,7 

5 

2 

NNE 

1,0 

2.2 

0 

0 

NNE 

0.2 

1.6 

0 

0 

NE 

1,7 

2,7 

17 

8 

NE 

0,2 

1,6 

0 

0 

NE 

0,2 

1,6 

1 

0 

ENE 

1,4 

2,6 

6 

3 

ENE 

0,5 

1.9 

0 

0 

LHZ 

0.1 

1,3 

0 

0 

E 

1,6 

2,8 

5 

3 

E 
ESE 

1,3 
1.5 

2,4 
3,0 

1 
2 

0 
0 

E 

0,1 

1,3 

0 

0 

ESE 

0,8 

2,1 

0 

0 

ESE 

0,4 

1,5 

0 

0 

SE 

0,7 

1,8 

0 

0 

SE 

1,6 

3,2 

1 

0 

SE 

0,1 

1.6 

0 

0 

SSE 

1,1 

2,3 

0 

0 

SSE 

1,1 

2,5 

0 

0 

SSE 

0,3 

2.1 

0 

0 

S 

1,5 

2,6 

2 

1 

S 

1,0 

2.6 

1 

0 

S 
SSH 

0,7 
0.9 

2.0 
2,1 

0 

1 

0 

SSW 

1,9 

2,8 

5 

2 

SSW 

0,9 

2.6 

1 

0 

0 

SW 

1.9 

2,8 

9 

4 

SW 

1.8 

3,2 

10 

2 

SW 

1,3 

2,8 

16 

5 

wsw 

1.3 

2,7 

3 

3 

WSW 

1,7 

3.4 

9 

5 

HSW 

1,5 

3.3 

32 

25 

y 

1,6 

3,1 

28 

43 

w 

2,0 

3.6 

33 

33 

W 

1,4 

3,3 

51 

70 

UNW 

1,6 

2,7 

12 

21 

WNH 

2>3 

3,6 

67 

52 

WNW 

0,5 

1,7 

0 

0 

NW 

1,2 

2,3 

3 

1 

NW 

1,3 

2.8 

7 

3 

H» 

0,1 

1.8 

0 

0 

NNW 

1,5 

2,7 

2 

1 

NNW 

1,0 

2,0 

0 

0 

NNH 

0,7 

1,6 

0 

0 

N 

1,7 

2,8 

3 

7 

N 

1,0 

2.0 

0 

0 

N 

0,3 

1.3 

0 

0 

TABLE  C-21 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED 

RU66LES 

PROPOSED  RUGGLES 

CENTER 

CONDITIONS 

CENTER 

WITH 

REMEDIAL  DEVICES 

LOCATION 

4 

LOCATION 

4 

LOCATION 

4 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

NNE 

1.6 

2.9 

13 

8 

NNE 

0.9 

2,5 

4 

1 

NNE 

0.7 

2.2 

2 

0 

NE 

0.8 

2,1 

7 

2 

NE 

0,7 

2.0 

5 

1 

NE 

0,6 

1,9 

4 

1 

ENE 

0.6 

1.8 

1 

0 

ENE 

0,6 

1.9 

1 

0 

ENE 

0.7 

2.1 

2 

1 

E 

0.8 

1,7 

0 

0 

E 

0.9 

2,3 

2 

1 

E 

1,0 

2,3 

2 

1 

ESE 

0.9 

1.9 

0 

0 

ESE 

1,2 

2,3 

1 

0 

ESE 

1,3 

2.3 

1 

0 

SE 

0.8 

1.9 

0 

0 

SE 

1.1 

2.1 

0 

0 

SE 

1,2 

2.1 

0 

0 

SSE 

1.2 

2,6 

0 

0 

SSE 

0.7 

2.0 

0 

0 

SSE 

1,0 

2.3 

0 

0 

S 

1.7 

3.0 

6 

5 

S 

1.3 

2,5 

2 

1 

S 

1,1 

2.4 

1 

1 

SSW 

2.0 

3.0 

15 

7 

SSW 

1.6 

2,5 

3 

I 

SSW 

1.4 

2.4 

3 

1 

5W 

1.7 

2,6 

10 

4 

SW 

1,4 

2.4 

4 

1 

SW 

1,3 

2,3 

3 

0 

WSU 

1.2 

2,3 

1 

1 

WSW 

1,0 

2.4 

1 

0 

H5W 

1.2 

2.3 

1 

0 

W 

1.1 

2.3 

3 

5 

W 

1,3 

3,0 

32 

38 

W 

1,4 

2,8 

26 

29 

WNU 

1.4 

2.5 

8 

16 

WNU 

1,6 

3.0 

35 

50 

HNW 

1.7 

3,0 

41 

59 

m 

1.5 

2.6 

17 

21 

NW 

1.2 

2.4 

8 

3 

NW 

1,3 

2,5 

11 

6 

NNW 

2.0 

3.0 

11 

12 

NNW 

1.1 

2.5 

1 

1 

NNW 

1.2 

2.4 

1 

0 

N 

1.8 

3,0 

8 

18 

N 

1,0 

2.4 

1 

2 

N 

0.9 

2.1 

0 

1 

LOCATION 

5 

LOCATION 

5 

LOCATION 

5 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.5 

2.5 

4 

2 

NNE 

1,6 

2,9 

5 

2 

NNE 

1.0 

1.9 

3 

2 

NE 

1.4 

2.7 

18 

9 

NE 

1.0 

2,1 

3 

1 

NE 

0,8 

1,7 

8 

3 

ENE 

1.8 

2,9 

13 

9 

ENE 

0,9 

2-3 

1 

0 

ENE 

0.6 

1.4 

1 

0 

E 

1.4 

2.5 

3 

2 

E 

0.9 

2.3 

1 

0 

E 

0.5 

1,3 

0 

0 

ESE 

l.J 

2.6 

2 

0 

ESE 

0.9 

2.1 

0 

0 

ESE 

0,1 

1,3 

0 

0 

SE 

1.0 

2.1 

0 

0 

SE 

1,2 

2.6 

0 

0 

SE 

0.8 

2.2 

1 

0 

SSE 

1.4 

2.5 

0 

0 

SSE 

1.4 

2.7 

0 

0 

SSE 

1,1 

2,3 

0 

1 

S 

1.6 

2.6 

2 

1 

S 

1,8 

2.9 

2 

1 

S 

1.0 

2.2 

5 

3 

SSW 

1.6 

2.5 

2 

1 

SSW 

1,5 

2.6 

2 

0 

SSW 

1.0 

2.1 

5 

2 

su 

1.7 

2.6 

5 

-7 

SW 

1.3 

2.3 

1 

0 

SW 

1,0 

2,1 

10 

4 

usw 

1.2 

2.7 

4 

3 

WSW 

0,8 

3.0 

4 

2 

WSW 

1.2 

2.6 

29 

29 

w 

1,1 

2.9 

19 

31 

W 

0.6 

2,4 

1 

1 

W 

1,0 

1.9 

6 

8 

WNW 

1.6 

2.7 

14 

26 

WNW 

1,3 

2.3 

1 

1 

WNW 

1,1 

1.8 

4 

7 

NW 

1.5 

2.6 

12 

12 

NW 

1,7 

3.3 

33 

38 

NH 

1.0 

2.0 

15 

16 

NNW 

0.9 

2,1 

0 

0 

NNW 

2.3 

3.9 

33 

30 

NNW 

1,2 

2,1 

4 

4 

N 

1.1 

2.3 

0 

2 

N 

2.2 

3.7 

14 

23 

N 

1,1 

2.4 

8 

10 

LOCATION 

6 

LOCAIIUN 

6 

LOCAilON 

6 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

OUST 

FALL 

HIN 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

NNE 

1,5 

2.7 

5 

2 

NNE 

1,0 

2.5 

1 

0 

NNE 

1.1 

2.4 

2 

1 

NE 

1.6 

2.6 

14 

5 

NE 

0,8 

1.9 

1 

0 

NE 

0,6 

2,0 

3 

1 

ENE 

1.7 

2.7 

7 

4 

ENE 

0,9 

2.0 

0 

0 

ENE 

0.4 

1.5 

0 

0 

E 

1,5 
1,0 

2.6 
2.3 

3 

1 

0 

E 

0,8 

1,9 

0 

0 

E 

0,4 

1.8 

0 

0 

ESE 

ESE 

1.0 

2.7 

1 

0 

ESE 

0>6 

2,6 

2 

0 

SE 

1,0 

2.0 

0 

0 

SE 

1,7 

3,1 

0 

0 

SE 

1.4 

2.9 

1 

0 

SSE 

1,4 

2.5 

0 

0 

SSE 

1,4 

2,7 

0 

0 

SSE 

1,4 

2,5 

0 

0 

S 

1,7 

2.7 

2 

1 

S 

1,6 

2,5 

1 

0 

S 
55H 

1,4 
1.2 

2.3 
2.2 

1 
0 

0 

SSW 

1,7 

2,6 

2 

1 

SSW 

1,1 

2.2 

0 

0 

0 

sw 

1,3 

2,8 

8 

3 

SW 

0.8 

2.0 

0 

0 

SW 

0,9 

2.0 

0 

0 

wsw 

1,1 

2.5 

1 

1 

WSW 

0.9 

3.0 

3 

1 

HSH 

0.9 

3.0 

10 

7 

w 

1,5 

3.1 

26 

i6 

W 

0,9 

2,4 

1 

0 

W 

1,1 

2,6 

7 

8 

WNW 

1,8 

3.0 

21 

35 

WNW 

1,6 

2,7 

4 

3 

WNW 

1,3 

2,4 

3 

2 

NW 

1,4 

2,5 

6 

3 

NW 

2.1 

3.6 

39 

44 

NH 

1,5 

3.0 

28 

30 

NNW 

1.1 

2.3 

0 

0 

NNW 

2.7 

4.2 

68 

33 

NNW 

2,2 

3,5 

24 

21 

N 

1.6 

2,9 

3 

7 

N 

2,1 

3,7 

11 

17 

N 

1,9 

:^6 

19 

29 

TABLE  C-22 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSE! 

1  RUG6LES 

PROPO 

5ED  RU6GLES 

CENTER 

CONDITIONS 

i 

CtNTER 

WHH 

1  REMEDIAL  DEVICES 

LOCATION 

7 

LOCATION 

7 

LOCATION 

7 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WtlGHf 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

OUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1,6 

2,8 

5 

3 

NNE 

0,9 

2.5 

2 

1 

NNE 

0.9 

2.2 

1 

1 

HE 

1.6 

2.6 

13 

5 

NE 

0,7 

1,5 

0 

0 

NE 

0,4 

1,4 

0 

0 

ENE 

1.3 

2.5 

5 

2 

ENE 

0.8 

1,9 

0 

0 

ENE 

0.8 

2.6 

9 

5 

E 

1.2 

2.4 

2 

1 

E 

1.4 

2,4 

1 

0 

E 

1,6 

2,9 

10 

6 

ESE 

1.0 

2,0 

0 

0 

ESE 

1.6 

2,9 

3 

0 

ESE 

2,0 

3,5 

12 

4 

SE 

1.3 

2,4 

0 

0 

SE 

1.4 

2.3 

0 

0 

SE 

1,5 

2.6 

0 

0 

SSE 

1.6 

2,6 

0 

0 

SSE 

1.6 

2,5 

0 

0 

SSE 

1,5 

2,7 

0 

0 

S 

1.7 

2.6 

r> 

1 

S 

1.5 

2.4 

1 

0 

S 

1.4 

2.4 

1 

1 

5SW 

1,7 

2.6 

2 

1 

SSW 

1.4 

2.3 

1 

0 

SSW 

1.3 

2.2 

1 

0 

SW 

1.8 

2.8 

7 

2 

SW 

1,4 

2,4 

2 

0 

SW 

1,1 

2,2 

1 

0 

hiSU 

1.3 

2.7 

3 

2 

WSW 

1.0 

2.4 

0 

0 

WSW 

0.8 

2.3 

1 

0 

W 

1.6 

3.0 

22 

30 

W 

1,5 

2,8 

12 

11 

W 

1,2 

2,6 

12 

15 

WNW 

1.4 

2.9 

19 

31 

K^NW 

1,6 

3.1 

26 

35 

WNW 

1,3 

2,6 

11 

16 

NW 

1.7 

2.9 

17 

17 

NW 

1.9 

2,9 

18 

14 

NW 

1,4 

2.5 

V 

7 

NNW 

1.4 

2,6 

1 

1 

NNW 

2,1 

3,5 

18 

14 

NNH 

1,1 

3,0 

9 

8 

N 

1,5 

2,7 

2 

4 

N 

2,0 

3,6 

15 

23 

N 

1,6 

3.5 

21 

35 

LOCATION 

8 

LOCATION 

8 

LOCATION 

8 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1,7 

2,8 

5 

2 

NNE 

1.0 

2.2 

1 

0 

NNE 

0.7 

1.7 

0 

0 

NE 

1.6 

2,7 

15 

6 

NE 

0.9 

1,9 

1 

0 

NE 

0>7 

1.9 

3 

1 

ENE 

1,1 

2,3 

3 

1 

ENE 

1.5 

2.7 

5 

2 

ENE 

1.4 

2.5 

7 

4 

E 

1.3 

2,7 

3 

2 

E 

1,8 

3,0 

6 

3 

E 

1,6 

2,8 

> 

4 

ESE 

0.8 

1,7 

0 

0 

ESE 

2,1 

3,4 

6 

1 

ESE 

1,9 

3,2 

8 

2 

SE 

0.9 

1,9 

0 

0 

SE 

2.0 

3,5 

2 

0 

SL 

1.7 

3.1 

2 

0 

SSE 

1.4 

2,5 

0 

0 

SSE 

1,5 

2,7 

0 

0 

SSE 

1,4 

2,7 

0 

0 

S 

1.7 

2.8 

2 

1 

S 

1.3 

2.4 

0 

0 

S 

1.1 

2,1 

0 

0 

ssw 

1.8 

2.8 

4 

1 

SSW 

1.0 

2.0 

0 

0 

SSW 

1.1 

2.2 

1 

0 

SW 

1.8 

2.8 

7 

2 

SW 

1.0 

2.0 

0 

0 

SW 

1.1 

2,2 

1 

0 

wsu 

1.3 

2.7 

2 

1 

WSW 

1,1 

2.8 

2 

1 

WSW 

1.2 

2.5 

3 

1 

w 

1.7 

3.0 

19 

25 

W 
WNW 

1.6 
1,9 

2.8 
3.2 

9 
25 

9 
37 

W 
HNH 

1.5 
1,6 

3,0 
2,8 

28 
19 

38 

um 

1.7 

3.1 

27 

44 

30 

NW 

1.6 

2.7 

9 

6 

NW 

1,9 

3.4 

37 

43 

NW 

1,3 

2.6 

13 

11 

NNW 

1.5 

2.5 

0 

0 

NNW 

1,2 

Z>0 

4 

2 

NNH 

1,5 

3.0 

9 

8 

N 

1.9 

3.1 

4 

9 

N 

0.9 

1.9 

0 

0 

N 

0.7 

1.8 

0 

0 

LOCATION 

9 

LOCATION 

9 

LOCATION 

9 

HIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

OUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.7 

3.0 

12 

6 

NNE 

0.9 

2.1 

1 

0 

NNE 

0,7 

2.0 

0 

0 

NE 

0,7 

2.1 

6 

2 

NE 

0,8 

2.0 

4 

1 

NE 

0,7 

1,8 

2 

0 

ENE 

0.6 

1,7 

0 

0 

ENE 

0.6 

1.9 

1 

0 

ENE 

0,6 

1.9 

1 

0 

E 

0,5 

1.7 

0 

0 

E 

0,8 

2.0 

1 

0 

E 

ESE 

0,9 
0,9 

1,9 
2.0 

0 
0 

0 

ESE 

0,8 

1,6 

0 

0 

ESE 

0,8 

1,8 

0 

0 

0 

SE 

0,9 

2.0 

0 

0 

SE 

0.7 

1.8 

0 

0 

SE 

0,8 

1.8 

0 

0 

SSE 

1.4 

2.6 

0 

0 

SSE 

1.2 

2.3 

0 

0 

SSE 

1,1 

2,4 

0 

0 

S 

1.5 

2.7 

3 

2 

S 

1.2 

2.5 

1 

1 

S 
SSW 

1,1 

1.3 

2.3 
2.4 

1 

2 

0 

SSW 

1.8 

2.8 

7 

2 

SSW 

1.4 

2.4 

2 

0 

0 

SW 

1.5 

2.4 

3 

1 

SW 

1.3 

2.3 

2 

0 

SW 

1,4 

2,3 

2 

0 

WSW 

1.3 

2.3 

1 

0 

WSW 

1.2 

2,3 

1 

0 

HSH 

1.3 

2.5 

2 

1 

u 

1,5 

2.7 

15 

19 

W 

1,6 

J.l 

33 

3  b 

W 

1,7 

3,0 

27 

26 

WNW 

1.5 

2.8 

22 

34 

HNH 

1,8 

3.1 

42 

55 

WNW 

1,6 

3,2 

53 

69 

NW 

1.6 

2.6 

12 

9 

NW 

1,5 

2.5 

11 

5 

NW 

1,2 

2,5 

8 

3 

NNW 

1.9 

3.1 

12 

10 

NNH 

1,0 

2.5 

1 

0 

NNW 

1,0 

2,4 

1 

0 

H 

1.9 

3,0 

7 

14 

N 

1,2 

2.5 

1 

3 

N 

1,0 

2.2 

0 

0 

TABLE  C-23 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED 

RUGGLES 

PROPOSE!*  RUBBLES 

CENTER 

CONDITIONS 

CENTER 

WITH 

REMEDIAL  DEVICES 

LOCATION   10 

LOCATION   10 

LOCAIION   10 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

NNE 

1.5 

2,7 

5 

3 

NNE 

0,8 

1.7 

1 

1 

NNE 

0,6 

1.4 

0 

0 

NE 

1,7 

2,8 

20 

10 

NE 

0,7 

1,7 

5 

3 

NE 

0,5 

1,4 

4 

2 

ENE 

1.5 

2,7 

8 

5 

ENE 

0,7 

1,4 

0 

0 

ENE 

0.4 

1.2 

0 

0 

E 

1.6 

2,8 

5 

3 

E 

0.9 

1,7 

1 

1 

E 

0,2 

1.2 

0 

0 

ESE 

O.B 

2,2 

0 

0 

ESE 

0,6 

1.8 

1 

0 

ESE 

0,1 

1,4 

0 

0 

SE 

0,2 

1.7 

0 

0 

SE 

0,6 

2.3 

1 

0 

SE 

0,5 

1.9 

0 

0 

SSE 

1.0 

2.2 

0 

0 

SSE 

0.1 

1,7 

0 

0 

SSE 

0,6 

1,8 

0 

0 

S 

1.5 

2.7 

2 

1 

S 

0,1 

1.6 

0 

0 

S 

0,7 

1.8 

i 

2 

SSW 

2.0 

2.9 

6 

2 

SSW 

1,0 

2.3 

8 

5 

SSW 

1.0 

2.3 

17 

11 

SW 

2.0 

2.9 

12 

6 

SW 

1,2 

2,8 

53 

42 

SW 

0,9 

2,5 

56 

47 

WSU 

1,4 

2.7 

3 

2 

WSW 

0,9 

2.7 

25 

36 

WSW 

0.6 

2.3 

19 

30 

u 

1.6 

3.0 

23 

40 

W 

(i,l 

1,9 

4 

10 

W 

0,3 

1.6 

2 

6 

UNU 

1,4 

2.7 

9 

IB 

WNW 

0,6 

1,5 

0 

0 

WNW 

0,2 

1.4 

0 

1 

MM 

1.2 

2.3 

3 

2 

NW 

0,8 

1.7 

2 

2 

NW 

0.1 

1  .2 

0 

0 

NN« 

1.5 

2.6 

1 

1 

NNW 

0.8 

1,5 

0 

0 

NNW 

0,1 

1,3 

0 

0 

N 

1.5 

2.7 

1 

5 

N 

0,8 

1,7 

0 

1 

N 

0,1 

1.3 

0 

0 

LOCATION   11 

LOCATION   11 

LOCATION   11 

HIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.5 

2.6 

4 

2 

NNE 

1,1 

2.3 

1 

1 

NNE 

0,9 

1.9 

0 

0 

NE 

1,8 

2.9 

25 

13 

NE 

1,1 

2,1 

4 

3 

NE 

1,0 

2,2 

6 

4 

ENE 

1,5 

2.6 

7 

4 

ENE 

2,0 

2.9 

12 

12 

ENE 

2.1 

3.0 

I'j 

15 

E 

1.6 
0.7 

2.7 
2.0 

4 
0 

3 
0 

E 

2,0 

3,2 

11 

13 

E 

1,9 

3,1 

11 

14 

ESE 

ESE 

i,y 

J, 6 

11 

7 

ESE 

1,9 

3.2 

8 

5 

SE 

0,3 

1,9 

0 

0 

SE 

1,6 

3,2 

1 

1 

SE 

1,6 

3.1 

2 

1 

SSE 

0,8 

2,1 

0 

0 

SSE 

0,9 

2,8 

0 

i 

SSE 

0,6 

2.4 

0 

0 

S 

1,4 

2,5 

1 

1 

S 

1,1 

2.5 

1 

1 

S 

1,0 

2.4 

1 

1 

SSW 

2,0 

2,8 

6 

2 

SSW 

1,8 

3,2 

12 

9 

SSW 

1.5 

3.1 

14 

11 

SW 

2.0 

3,0 

15 

8 

SW 

1,6 

3,5 

41 

J9 

SW 

1,8 

3,3 

39 

37 

wsw 

1.4 

2,7 

3 

3 

WSU 

0.9 

2,8 

5 

10 

WSW 

1<0 

2.7 

4 

9 

w 

1.6 

3.0 

21 

37 

W 

1.0 

2,2 

1 

4 

w 

0,8 

2,0 

1 

2 

WNW 

1.3 

2.6 

8 

16 

WNW 

0,7 

1,7 

0 

0 

WNW 

0.8 

1,8 

0 

0 

NW 

1.1 

2,3 

3 

2 

NW 

0,7 

1,6 

0 

0 

NW 

0,7 

1.5 

0 

0 

NNW 

1.5 

2,6 

1 

2 

NNW 

0.0 

1,6 

0 

0 

NNW 

0,6 

1,5 

0 

0 

N 

1.4 

2,7 

2 

6 

N 

1,0 

2,0 

0 

0 

N 

0.8 

J. 9 

0 

0 

LOCATION   12 

LOCATION   1 

2 

LOCATION   12 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MbAN 

GUST 

FALL 

WIN 

NNE 

1.4 

2,5 

3 

1 

NNE 

0,8 

2,1 

1' 

1 

NNE 

0,5 

1.6 

0 

0 

NE 

1.6 

2,8 

19 

9 

NE 

0,7 

1,8 

4 

2 

NE 

0>7 

2,1 

8 

4 

ENE 

\,7 

2.6 

; 

4 

ENE 

1,8 

2.8 

16 

14 

ENE 

2.1 

3.0 

22 

19 

E 

1,5 

2.7 

4 

i 

E 

1,7 

3,0 

16 

15 

E 

1,7 

2,9 

12 

12 

ESE 

1,3 

2,4 

1 

0 

ESE 

1,7 

3,0 

8 

4 

ESE 

1,7 

2,9 

7 

3 

SE 

0.7 

1.9 

0 

0 

SE 

1,6 

2,9 

2 

1 

SE 

1,6 

2.8 

1 

1 

SSE 

0.8 

2.2 

0 

0 

SSE 

1.1 

2,7 

0 

1 

SSE 

1,1 

2,5 

0 

1 

s 

o.e 

2.4 

1 

1 

S 

1,3 

2.7 

5 

5 

S 

1,4 

2.8 

•i 

5 

SSW 

1,7 

2.8 

5 

2 

SSW 

1,7 

2.7 

10 

5 

SSW 

1.5 

2.6 

6 

3 

SW 

2.0 

2.9 

11 

5 

SW 

1,5 

2,6 

12 

8 

SW 

1.5 

2,7 

17 

12 

WSW 

1.5 

2.8 

5 

4 

WSW 

1,3 

2.8 

13 

17 

WSW 

1.3 

2.6 

7 

10 

W 

1.7 

3.1 

30 

50 

w 

1,1 

2,5 

11 

25 

w 

1,2 

2.5 

14 

31 

WNW 

1.5 

2.6 

6 

11 

WNW 

0,8 

1,9 

1 

2 

WNW 

0,9 

1,8 

0 

0 

NW 

1.2 

2,4 

6 

4 

NW 

0,6 

1,4 

0 

0 

NW 

0,6 

1.4 

0 

0 

NNW 

1.5 

2,6 

1 

NNW 

0>7 

1.5 

0 

0 

NNW 

0,4 

1,4 

0 

0 

N 

1.3 

2,6 

1 

3 

N 

0,7 

1.8 

0 

0 

N 

0.6 

1.6 

0 

0 

TABLE  C-24 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED 

RU6GLES 

PROPOSED  RUGGLfS 

CENTER 

CONDITIONS 

CENTER 

WITH 

1  RFMEDIAL  DEVICES 

LOCATION   13 

LOCATION   13 

LOCATION   13 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1,4 

2,4 

2 

1 

NNE 

0,8 

2.4 

3 

2 

NNE 

0,7 

1,8 

0 

0 

NE 

1.5 

2,6 

16 

8 

NE 

0,6 

1,9 

3 

1 

NE 

0,9 

2,5 

18 

11 

ENE 

1.6 

2,6 

7 

4 

ENE 

1,9 

3.1 

17 

16 

ENE 

1,5 

2,5 

9 

7 

E 

1.6 

2,7 

4 

3 

E 

1>2 

3.1 

12 

12 

E 

1,1 

2.5 

5 

4 

ESE 

1.3 

2,4 

1 

0 

ESE 

1.0 

2.9 

4 

2 

ESE 

1,1 

2,3 

2 

0 

SE 

1.3 

2.4 

0 

0 

SE 

0,7 

2.1 

0 

0 

SE 

1,0 

2.4 

0 

0 

SSE 

1.0 

2.2 

0 

0 

SSE 

0,8 

2,7 

0 

1 

SSE 

1,1 

2.7 

0 

1 

S 

0.5 

1.9 

0 

0 

S 
SSW 

2,0 
2.4 

3.4 
3.4 

11 
22 

12 
15 

5 

1.7 

3.2 

10 

11 

SSW 

1.4 

2,8 

6 

2 

SSW 

1,9 

3,0 

17 

10 

5U 

1.9 

2,8 

13 

6 

SW 

1.8 

2.9 

17 

13 

SW 

1,7 

2,8 

18 

13 

WSW 

1.6 

2,8 

7 

6 

WSW 

1.0 

2.7 

4 

7 

WSW 

1.1 

2,7 

7 

10 

W 

1.7 

3,0 

25 

42 

W 

1,1 

2,5 

6 

16 

W 

1,2 

2.5 

11 

25 

UNU 

1.5 

2,6 

9 

16 

WNW 

o.y 

2,1 

1 

3 

WNW 

1,0 

2,1 

2 

5 

m 

1.3 

2,4 

6 

4 

NW 

0.6 

1.6 

0 

0 

NW 

0.6 

1,6 

0 

0 

NNW 

1.4 

2.8 

3 

3 

NNW 

0.8 

1,4 

0 

0 

NNW 

0,5 

1,3 

0 

0 

N 

1.2 

2.5 

1 

3 

N 

0.4 

1.6 

0 

0 

N 

0.4 

1,6 

0 

0 

LOCATION   14 

LOCATION   14 

LOCATION   14 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WtlGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.4 

2,5 

3 

1 

NNE 

2.0 

3.5 

23 

18 

NNE 

2.0 

3,3 

22 

18 

NE 

1.4 

2,6 

16 

7 

NE 

0,9 

2.4 

9 

4 

NE 

1,1 

2,4 

13 

7 

ENE 

1.5 

2,6 

7 

4 

ENE 

1.0 

2.1 

1 

1 

ENE 

1.6 

2.9 

14 

n 

E 

1.5 
1.3 

2.5 
2.3 

z 
1 

2 
0 

E 

0.9 

2.4 

1 

E 

1.2 

2,8 

8 

7 

ESE 

ESE 

0,8 

2.6 

2 

0 

ESE 

1,1 

2,7 

3 

1 

SE 

1.5 

2.6 

0 

0 

SE 

1.1 

2.7 

0 

0 

SE 

1.2 

2,3 

0 

0 

SSE 

0.8 

1,9 

0 

0 

SSE 

1,8 

3,3 

1 

2 

SSE 

1,5 

2.9 

0 

1 

S 

0,6 

1,8 

0 

0 

S 

2.3 

3.6 

13 

11 

S 

1.9 

2,1 

7 

7 

SSW 

1.3 

2,6 

4 

1 

SSW 

2.3 

3,3 

15 

8 

SSW 

1,8 

2,9 

8 

5 

SW 

1,7 

2,7 

a 

3 

SW 

1,5 

2.6 

5 

3 

SW 

1,4 

2.5 

6 

3 

WSW 

1.6 

2,8 

7 

6 

WSW 

0.7 

2.0 

0 

0 

WSW 

0.8 

2,2 

0 

0 

W 

1,7 

3.1 

31 

48 

W 

1.0 

2.4 

3 

5 

W 

0.9 

2.1 

1 

2 

WNW 

1.6 

2,7 

12 

21 

WNW 

1,0 

2,6 

6 

14 

WNW 

0>« 

1,9 

0 

0 

NW 

1.3 

2.4 

6 

4 

NW 

0,9 

2,2 

2 

1 

NW 

0,7 

1,7 

0 

0 

NNW 

1.1 

2.4 

1 

0 

NNW 

2.1 

3.3 

13 

17 

NNW 

1,9 

3.0 

10 

15 

N 

1.3 

2.3 

0 

2 

N 

1,9 

3.0 

5 

15 

N 

1,8 

3.0 

7 

21 

LOCATION   15 

LOCATION   15 

LOCATION   15 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HtlGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.6 

2.8 

6 

3 

NNE 

1,6 

3.2 

10 

5 

NNE 

1.3 

2,8 

3 

1 

NE 

1.3 

2.5 

10 

4 

NE 

1,1 

2.5 

7 

2 

NE 

1,2 

2,6 

9 

2 

ENE 

1,0 

2.1 

1 

0 

ENE 

1.2 

2.5 

3 

1 

ENE 

1.2 

2,5 

3 

1 

E 

1.0 

2.5 

2 

1 

E 

1,5 

2,9 

4 

2 

E 

1,4 

2,8 

3 

1 

ESE 

0,6 

1.6 

0 

0 

ESE 

1,4 

2,5 

1 

0 

ESE 

1,3 

2,5 

1 

0 

SE 

0,5 

1.4 

0 

0 

SE 

1.4 

2.6 

0 

0 

SE 

1,3 

2,3 

0 

0 

SSE 

0.9 

1,7 

0 

0 

SSE 

0,9 

2,1 

0 

0 

SSE 

1.0 

2,1 

0 

0 

S 

0.8 

1.8 

0 

0 

S 

1.3 

2.6 

1 

0 

S 

1,3 

2,6 

1 

0 

SSW 

1.1 

2.6 

3 

1 

SSW 

1.5 

2.7 

2 

0 

SSW 

1.5 

2,8 

2 

0 

SW 

1.6 

3,1 

17 

8 

SW 

2.0 

3,2 

13 

5 

SW 

1,9 

3,0 

8 

2 

WSW 

1.9 

3.3 

18 

17 

WSW 

1.7 

3.0 

4 

2 

WSW 

1.7 

3,1 

6 

3 

U 

1,8 

3,1 

24 

36 

W 
WNW 

1.7 
1,7 

3.0 
3,4 

13 
34 

16 
58 

W 

1,7 

3,2 

17 

19 

WNW 

1.2 

2.8 

12 

22 

WNW 

1,7 

3,6 

42 

66 

NW 

0.8 

2,5 

5 

3 

NW 

1,5 

2.6 

6 

3 

NW 

1,4 

2.6 

4 

1 

NNW 

1.1 

2,6 

1 

1 

NNW 

0,0 

1,8 

0 

0 

NNW 

0>6 

1,6 

0 

0 

N 

1,5 

2.7 

1 

4 

N 

1.4 

2.9 

2 

5 

N 

1,2 

2,8 

1 

2 

TABLE  C-25 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED 

RUG6LES 

PROPO 

5ED  RUGGIES 

CENTER 

CONDITIONS 

CENTER 

WITH 

REMEDIAL  DEVICES 

LOCATION   16 

LOCATION   16 

LOCATION   16 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1,0 

2.1 

0 

0 

NNE 

1.5 

2,9 

4 

1 

NNE 

1.1 

2.6 

2 

0 

NE 

K2 

2.3 

6 

2 

NE 

1,1 

2.3 

4 

1 

NE 

1,2 

2.3 

4 

1 

ENE 

1.2 

2.3 

3 

1 

ENE 

1.4 

2.5 

1 

ENE 

1.4 

2.4 

2 

1 

E 

1.4 

2.6 

3 

1 

E 

1.2 

2,3 

1 

0 

E 

1,1 

2,5 

1 

0 

ESE 

1.3 

2,4 

1 

0 

ESE 

0,9 

1.9 

0 

0 

ESE 

0,9 

2.0 

0 

0 

SE 

1.1 

2.4 

0 

0 

SE 

1.0 

2.0 

0 

0 

SE 

1,0 

2.2 

0 

0 

SSE 

1.2 

2.5 

0 

0 

SSE 

0,8 

2.2 

0 

0 

SSE 

0.7 

2.2 

0 

0 

S 

0.9 

2.3 

0 

0 

s 

SSW 

1.2 
1.5 

2.7 
2.8 

1 

2 

0 
0 

S 
SSW 

1.1 
1.4 

2,5 
2.6 

1 

1 

0 

SSW 

0.7 

2.2 

0 

0 

0 

SW 

1.5 

2.9 

10 

3 

SW 

1>8 

3.0 

7 

2 

SW 

1,6 

2.9 

5 

1 

WSW 

1,7 

3,1 

9 

6 

^SW 

1.9 

3,4 

10 

6 

WSW 

1.9 

3.3 

10 

6 

W 

2.1 

3,4 

40 

54 

W 

1,8 

3,6 

36 

44 

W 
WNW 

1,8 
1,7 

3,6 
3,5 

37 
35 

42 

WNH 

2,0 

3.0 

20 

29 

WNW 

1,8 

3.4 

31 

43 

47 

NU 

1,5 

2.5 

6 

3 

NW 

1.0 

2.4 

1 

0 

NH 

0,8 

2.3 

1 

0 

NNW 

1,5 

2.7 

1 

1 

NNW 

1,2 

2,4 

0 

0 

NNW 

0,9 

2,2 

0 

0 

N 

1,1 

2.2 

0 

0 

N 

1,2 

2,8 

1 

2 

N 

1.2 

2.8 

1 

2 

LOCATION   17 

LOCATION   17 

LOCATION   17 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1,2 

2.7 

4 

2 

NNE 

1.1 

2.5 

3 

1 

NNE 

1.1 

2.6 

5 

2 

NE 

1,6 

2.9 

22 

10 

NE 

1.5 

2,8 

21 

9 

NE 

1.2 

2,5 

15 

6 

ENE 

1,3 

2.6 

5 

2 

ENE 

1.4 

2,6 

6 

3 

ENE 

1.4 

2.5 

7 

4 

E 

1,5 

2.8 

4 

i 

E 

1.5 

2,6 

4 

2 

E 

1,4 

2,5 

3 

2 

ESE 

1,5 

2.5 

1 

0 

ESE 

1.2 

2,4 

1 

0 

ESE 

1,2 

2,3 

1 

0 

SE 

1,9 

3.0 

1 

0 

SE 

1,7 

2.9 

1 

0 

SE 

1,5 

2.8 

1 

0 

SSE 

1,4 

2.8 

0 

0 

SSE 

1,1 

2,4 

0 

0 

SSE 

1,0 

2.5 

0 

0 

S 

1,6 

2.8 

2 

2 

S 

1,1 

2.4 

1 

0 

S 

1.0 

2.3 

1 

0 

SSW 

0,9 

2.1 

0 

0 

SSW 

1.2 

2.5 

2 

0 

SSW 

1.3 

2.7 

i» 

1 

SU 

1.3 

2.7 

5 

2 

SW 

1,4 

2,7 

7 

2 

SW 

1,3 

2.7 

10 

4 

WSW 

1.5 

2.8 

4 

3 

WSW 

1.5 

2.9 

7 

5 

HSW 

1.4 

2.7 

6 

4 

w 

1.6 

3.2 

26 

40 

W 

1.7 

2.9 

17 

22 

W 
WNW 

1.7 
1,5 

2,9 
2,9 

21 
22 

31 

UNW 

1.6 

2,8 

11 

20 

WNW 

1,6 

3.1 

29 

50 

39 

NW 

1.6 

2.8 

11 

11 

NW 

0.5 

2.0 

1 

0 

NH 

0,5 

1,7 

0 

0 

NNW 

1.6 

2.8 

2 

2 

NNW 

1,4 

2,4 

0 

0 

NNW 

1,3 

2.5 

1 

1 

N 

1.4 

2.5 

1 

2 

N 

1.4 

2.8 

2 

5 

N 

1,2 

2.7 

3 

6 

LOCATION   18 

LOCATION   IB 

LOCATION   18 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1,4 

2.4 

4 

NNE 

1.6 

3.3 

16 

10 

NNE 

1.3 

2.9 

8 

4 

NE 

1.2 

2.3 

10 

4 

NE 

1>4 

2,8 

17 

8 

NE 

1,4 

2.8 

19 

9 

ENE 

1.4 

2.6 

9 

5 

ENE 

1.5 

2.7 

7 

4 

ENE 

1.5 

2.8 

9 

'j 

E 

1.3 

2.5 

4 

2 

E 

1,4 

2.3 

2 

1 

E 

1.4 

2,6 

3 

2 

ESE 

1.0 

2,1 

1 

0 

ESE 

1.1 

2,2 

0 

0 

ESE 

1.1 

2,1 

0 

0 

SE 

1.3 

2.4 

0 

0 

SE 

1,0 

2.1 

0 

0 

SE 

1.2 

2.1 

0 

0 

SSE 

0.8 

2.1 

0 

0 

SSE 

0.6 

2,0 

0 

0 

SSE 

0.9 

1,9 

0 

0 

S 

0.7 

2.2 

1 

0 

S 
SSW 

1.2 
1.3 

2.5 
2.7 

1 

3 

1 
1 

S 
SSW 

1.2 
1.3 

2.5 
2.6 

1 

3 

1 

SSW 

0.8 

2.2 

1 

0 

1 

SW 

1.3 

2.5 

6 

2 

SW 

1.5 

2,8 

6 

3 

SW 

1,5 

2,8 

8 

3 

WSW 

1,5 

2,6 

5 

3 

WSW 

1.1 

2.4 

1 

0 

WSW 

1.2 

2.6 

2 

1 

w 

1.8 

3:1 

39 

58 

w 

1.3 

3,1 

26 

42 

W 

1,4 

3,3 

40 

62 

WNW 

1.6 

2.5 

9 

13 

WNW 

1,0 

2,8 

9 

17 

WNW 

1.1 

2,5 

4 

6 

NW 

1.4 

2.4 

9 

6 

NW 

0.9 

2.4 

4 

3 

NH 

0.6 

1.7 

0 

0 

NNW 

1,2 

2.4 

1 

1 

NNW 

1.9 

3,1 

6 

7 

NNW 

1.4 

2,6 

1 

1 

N 

1,4 

2.4 

1 

2 

N 

1,0 

2.6 

1 

4 

N 

1,1 

2.7 

1 

4 

TABLE    C-2<S 
PEDESTRIAN    LEVEL     WIND    TEST    DATA 


EXISTING  SITE 

PROPOSED 

1  RUGGLES 

PROPO 

SED  RUGGLES 

CENfER 

CONDITIONS 

CENTER 

WITH 

REMEDIAL  DEVICES 

LOCATION   19 

LOCATION   19 

LOCATION   19 

UIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1,4 

2,5 

3 

2 

NNE 

2.3 

3.8 

25 

17 

NNE 

2.0 

3.3 

28 

23 

NE 

1,5 

2.6 

16 

7 

NE 

1,2 

2.6 

9 

3 

NE 

0,7 

1.9 

4 

2 

ENE 

!►? 

2.6 

8 

5 

ENE 

1.6 

2.9 

8 

5 

ENE 

1.7 

2.7 

13 

10 

E 

K5 
1,4 

2.5 
2,5 

4 

2 

2 
0 

E 
ESE 

1,2 
1,6 

2.7 
2,7 

2 

2 

1 
0 

E 

1.5 

2,6 

7 

6 

ESE 

ESE 

1,8 

2.9 

6 

3 

SE 

1,6 

2,7 

0 

0 

SE 

1.9 

2.9 

0 

0 

SE 

1,9 

3.0 

2 

1 

SSE 

0,9 

2.0 

0 

0 

SSE 

2,1 

3,9 

2 

3 

SSE 

2.0 

3.5 

3 

5 

S 

0,4 

1.8 

0 

0 

S 

2.0 

4.2 

17 

13 

S 

1.9 

3.8 

22 

21 

S5U 

1,4 

2.7 

5 

2 

SSW 

0.7 

1.7 

0 

0 

SSH 

0.4 

2.1 

1 

0 

SW 

1,9 

2,8 

11 

5 

SW 

0,7 

1,8 

0 

0 

SW 

0,4 

1,3 

0 

0 

USU 

1,7 

2,9 

8 

8 

WSW 

0.8 

1.9 

0 

0 

HSH 

0.7 

1.7 

0 

0 

W 

1.7 

2,9 

20 

34 

W 

1.0 

2,4 

1 

2 

W 

0,6 

1.6 

0 

0 

WNU 

1,5 

2,7 

11 

22 

WNW 

1,4 

3.1 

17 

33 

WNW 

0.5 

1.5 

0 

0 

m 

1.3 

2,5 

9 

9 

m 

1.1 

2.4 

2 

1 

NW 

0,7 

1.8 

0 

0 

NNW 

1,2 

2,6 

1 

2 

NNW 

2,0 

3,4 

8 

9 

NNW 

1,7 

2.7 

6 

9 

N 

1.3 

2.3 

0 

2 

N 

2.0 

3.3 

6 

14 

N 

1.7 

2.9 

7 

21 

LOCATION   2 

0 

LOCATION   20 

LOCATION   2 

0 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.4 

2,6 

4 

2 

NNE 

2.4 

3.7 

13 

7 

NNE 

2.1 

3.4 

33 

29 

NE 

1,6 

2,6 

16 

7 

NE 

1.2 

2,4 

4 

1 

NE 

0>7 

2.1 

10 

5 

ENE 

1.7 

2,9 

11 

7 

ENE 

2.2 

3.3 

9 

4 

ENE 

1.3 

2.5 

10 

9 

E 

1.3 

2,4 

2 

1 

E 

2.0 

3.4 

7 

4 

E 

1,6 

2,7 

10 

9 

ESE 

1.4 

2,5 

2 

0 

ESE 

2.2 

3,3 

3 

1 

ESE 

2,0 

3,0 

9 

4 

SE 

1.5 

2.6 

0 

0 

SE 

1.9 

2,8 

0 

0 

SE 

1.9 

3.0 

2 

1 

SSE 

0,8 

2,1 

0 

0 

SSE 

1.6 

3.0 

0 

0 

SSE 

1,5 

2,7 

0 

1 

S 

0,7 

2.1 

0 

0 

S 

1.5 

3.2 

2 

1 

S 

1,4 

2.8 

6 

6 

SSM 

1.6 

2.7 

3 

1 

SSW 

1.1 

2,2 

0 

0 

SSW 

0,6 

1.7 

0 

0 

SW 

1.9 

2.9 

11 

5 

SW 

0,9 

2.2 

0 

0 

SW 

0,7 

1,8 

0 

0 

WSW 

1,7 

2.8 

5 

4 

WSW 

0.8 

2.3 

0 

0 

HSH 

0.4 

1.4 

0 

0 

W 

1,8 

3,2 

32 

52 

w 

1.2 

3.0 

7 

7 

W 

0,5 

1,6 

0 

0 

WNW 

1,6 

2.6 

7 

13 

WNW 

1.8 

3.7 

S7 

61 

WNW 

0,4 

1,3 

0 

0 

NW 

1,3 

2,3 

4 

2 

NW 

1.6 

2.9 

6 

3 

NH 

1.1 

2.1 

5 

6 

NNW 

1,3 

2.7 

2 

2 

NNW 

2,5 

3.8 

11 

9 

NNW 

1,8 

2,8 

10 

17 

N 

1.3 

2.6 

1 

3 

N 

1.9 

3.0 

1 

2 

N 

1.5 

2.5 

3 

11 

LOCATION   2 

1 

LOCATION   21 

LOCATION   2 

:i 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

OUST 

FALL 

WIN 

NNE 

1.2 

2.5 

6 

2 

NNE 

0.8 

2.5 

1 

1 

HNE 

1.0 

2.1 

11 

9 

NE 

1,7 

2,7 

i; 

8 

NE 

0,9 

2.2 

3 

1 

NE 

0.4 

1,7 

11 

6 

ENE 

1,8 

2.9 

11 

7 

ENE 

2.3 

3.7 

23 

17 

ENE 

0,7 

1.8 

7 

5 

E 

1,4 
1,5 

2.5 
2.6 

3 
2 

2 
0 

E 

2.3 

3,9 

21 

18 

E 
ESE 

1.3 
1.5 

2,5 
2,5 

22 

13 

21 

ESE 

ESE 

2,6 

3,9 

10 

4 

7 

SE 

1.6 

2.6 

0 

0 

SE 

2.0 

3.0 

0 

0 

SE 

1,4 

2.3 

2 

1 

SSE 

0,9 

2.2 

0 

0 

SSE 

1,5 

2,7 

0 

0 

SSE 

0,9 

1,8 

0 

0 

S 

1,0 

2.5 

1 

1 

S 

1,2 

2.8 

1 

1 

S 

1,1 

2.3 

9 

9 

SSW 

1,7 

2.6 

'i 

1 

SSW 

1,4 

2.8 

1 

SSH 

0.6 

1.6 

1 

0 

SW 

1.9 

2.8 

9 

4 

SW 

0,8 

2,0 

0 

0 

SW 

0,1 

1,3 

0 

0 

WSW 

1.0 

2,9 

7 

6 

WSW 

0,7 

1.7 

0 

0 

WSW 

0.4 

1.3 

0 

0 

w 

1,7 

3.1 

28 

46 

W 

0,9 

2,2 

0 

0 

W 

0,6 

1,5 

1 

2 

WNW 

1,5 

2.7 

9 

17 

WNW 

1.1 

3,1 

14 

31 

WNW 

0.4 

1.3 

0 

0 

m 

1,2 

2.3 

4 

2 

NW 

1,5 

2.9 

11 

12 

NH 

0.6 

1.6 

5 

6 

NNW 

1,2 

2,6 

1 

1 

NNW 

2.0 

3,5 

11 

13 

NNW 

0.9 

2,1 

8 

12 

N 

1,0 

2.4 

0 

^ 

N 

1.2 

2.5 

0 

1 

N 

0,7 

2.1 

7 

21 

TABLE  C-27 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSEI 

1  RUGGLES 

PROPOSED  RUGBLES 

CENTER 

CONDITIONS 

CENTER 

WITH  REMEDIAL  DEVICES 

LOCATION   22 

LOCATION   22 

LOCATION   2 

2 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

.<-ALL 

WIN 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

NNE 

K4 

2.4 

O 

*. 

1 

NNE 

1.8 

2.9 

6 

3 

HNE 

0.3 

1.3 

0 

0 

NE 

1.6 

2.7 

17 

8 

NE 

1,0 

2,3 

6 

O 

^ 

NE 

0,4 

1,4 

6 

2 

ENE 

1.7 

2.8 

10 

6 

ENE 

0.9 

2.4 

3 

1 

ENE 

0.5 

1.4 

2 

1 

E 

1.3 

2,5 

3 

2 

E 

1,0 

2,4 

1 

1 

E 

0,5 

1,4 

1 

0 

ESE 

1.5 

2.5 

1 

0 

ESE 

1,6 

3,2 

5 

1 

ESE 

0,6 

1,5 

1 

0 

SE 

1.3 

2.4 

0 

0 

SE 

2.1 

3,5 

2 

1 

SE 

0,3 

1.2 

0 

0 

SSE 

0.9 

2.3 

0 

0 

SSE 

2,1 

3,5 

1 

1 

SSE 

0,6 

1.3 

0 

0 

S 

0.9 

2.3 

1 

0 

S 

2.0 

3.4 

7 

5 

S 
SSH 

0,1 
0.5 

1.2 
1.5 

0 

1 

0 

SSW 

1.8 

2.7 

5 

2 

SSW 

1.4 

3.1 

7 

2 

0 

5W 

2.0 

2.9 

12 

6 

SW 

0,9 

2,1 

0 

0 

SW 

0,6 

1.3 

0 

0 

USW 

1.8 

2.9 

8 

7 

WSW 

1.4 

2.6 

1 

1 

HSW 

0.7 

1.6 

2 

1 

U 

1.8 

3.1 

27 

43 

W 

1,5 

2,6 

4 

4 

W 
WNW 

0,8 
0,8 

1,5 
1,5 

3 
3 

3 

UNU 

1.5 

2,7 

12 

22 

WNW 

1,9 

3,3 

35 

58 

3 

NU 

0.9 

2.1 

2 

1 

NW 

1.5 

2.8 

12 

y 

NW 

0,9 

2.0 

35 

39 

NNW 

0.8 

2.2 

0 

0 

NNW 

1,7 

3,0 

4 

3 

NNM 

0,8 

2,0 

13 

10 

H 

1,1 

2.4 

0 

2 

N 

1.9 

3,1 

4 

9 

N 

0.8 

2.4 

29 

40 

LOCATION   2 

3 

LOCATION   2 

3 

LOCATION   23 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

KALL 

WIN 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

NNE 

1.5 

2.4 

3 

1 

NNE 

0,9 

2,1 

0 

0 

NNE 

0.8 

1,6 

0 

0 

NE 

1.6 

2,7 

19 

9 

NE 

1,1 

2,5 

5 

1 

NE 

0.7 

1,9 

7 

1 

ENE 

1.7 

2.9 

12 

8 

ENE 

0,9 

2.2 

1 

0 

ENE 

0.6 

1,6 

1 

0 

E 

1.2 

2,3 

2 

1 

E 

1.7 

3,1 

4 

2 

E 

0,8 

1,6 

0 

0 

ESE 

1.6 

2.6 

2 

0 

ESE 

2,3 

3,9 

9 

3 

ESE 

0,7 

1,6 

0 

0 

SE 

1.4 

2.6 

0 

0 

SE 

2,4 

3.9 

3 

1 

SE 

0.3 

1,3 

0 

0 

SSE 

1.0 

2.4 

0 

0 

SSE 

2,4 

3.7 

1 

1 

SSE 

0.6 

1,4 

0 

0 

S 

0.8 

2,0 

0 

0 

S 
SSW 

2,3 
1.3 

3.6 
3.2 

6 
5 

4 

1 

S 

SSH 

0,1 
0.6 

1.6 
1.4 

0 
0 

0 

SSW 

1.7 

2.8 

6 

3 

0 

5W 

1.9 

2,9 

15 

8 

SW 

0,9 

2.3 

0 

0 

SW 

0,7 

1,6 

0 

0 

WSW 

1.8 

3.0 

10 

10 

WSW 

1.7 

3.0 

3 

1 

HSW 

1.3 

2,7 

21 

12 

W 

1.8 

2.9 

19 

34 

W 

1,9 

3,2 

14 

18 

W 

1,5 

2,9 

62 

77 

WNU 

1.5 

2.6 

10 

21 

WNW 

2,1 

3,4 

26 

42 

WNW 

1,0 

2,2 

9 

9 

NW 

0.9 

2.0 

1 

0 

NW 

1.7 

2,9 

8 

5 

NW 

0.4 

1.4 

0 

0 

NNW 

1.0 

2.3 

0 

0 

NNW 

2,2 

3,5 

9 

8 

NNW 

0,5 

1,6 

0 

0 

N 

1.2 

2.3 

0 

2 

N 

2.1 

3.5 

6 

12 

N 

0.7 

1.7 

0 

0 

LOCATION   2 

4 

LOCAFIUN   24 

LOCATION   24 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.3 

2.3 

2 

1 

NNE 

1.0 

2,3 

0 

0 

NNE 

0.2 

1.2 

0 

0 

NE 

1.5 

2.5 

12 

5 

NE 

1,2 

2,7 

6 

2 

NE 

0,4 

1.6 

6 

2 

ENE 

1.6 

2.7 

8 

5 

ENE 

0.8 

2.1 

0 

0 

ENE 

0.5 

1.5 

1 

1 

E 

1,3 

2,4 

2 

1 

E 

1,9 

3.2 

4 

2 

E 

1,0 

2.3 

13 

11 

ESE 

1.4 

2,5 

2 

0 

ESE 

2.3 

3,6 

5 

1 

ESE 

1,4 

2,7 

15 

8 

SE 

1.4 

2.6 

0 

0 

SE 

2.4 

3,6 

1 

0 

SE 

1.6 

2.8 

6 

3 

SSE 

1.0 

2.3 

0 

0 

SSE 

2>2 

3,5 

0 

0 

SSE 

1,3 

2,5 

1 

2 

s 

0.8 

2.0 

0 

0 

s 

2.2 

3.5 

4 

2 

S 

1.3 

2.3 

6 

5 

SSW 

1.6 

2,9 

7 

3 

SSW 

1.9 

3.1 

3 

0 

SSH 

1.6 

2.4 

18 

9 

sw 

1.9 

2,8 

11 

5 

SW 

0.8 

2.1 

0 

0 

SW 

0,6 

1,8 

4 

2 

WSW 

1.8 

3.0 

10 

9 

WSW 

1.6 

3.1 

2 

1 

HSH 

0.5 

2.1 

6 

7 

w 

1.8 

3,1 

27 

44 

w 

2,1 

3,4 

15 

15 

W 

0,8 

2,0 

15 

28 

WNW 

1.6 

2,7 

12 

22 

WNW 

2,3 

3,9 

45 

66 

WNW 

0,6 

1,9 

8 

20 

NU 

1.1 

2,4 

5 

4 

NW 

1.7 

2,9 

5 

2 

NH 

0.1 

1.2 

0 

0 

NNW 

1.1 

2,4 

0 

0 

NNW 

2.3 

3,7 

7 

4 

NNW 

0,1 

1,3 

0 

0 

N 

1.2 

2,3 

0 

1 

^ 

N 

1.8 

3.4 

3 

5 

N 

0,6 

1.6 

0 

1 

TABLE  C-28 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED 

1  RU66LES 

PROPOSED  RUGGLES 

CENTER 

CONDITIONS 

CENTER 

wirw 

1  REMEDIAL  DEVICES 

LOCATION   25 

LOCATION   2 

5 

LOCATION   25 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

UUST 

FALL 

WIN 

AN6LE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1,4 

2.3 

2 

1 

NNE 

1.0 

2.5 

1 

0 

NNE 

0.5 

2.1 

1 

0 

NE 

1.4 

2.4 

13 

5 

NE 

1.2 

2.8 

10 

3 

NE 

0,7 

2,1 

5 

1 

ENE 

1»5 

2.6 

8 

5 

ENE 

1.8 

2,8 

4 

2 

ENE 

0.4 

1.9 

1 

0 

E 

K5 

2,6 

4 

2 

E 
ESE 

1,5 
1,7 

3,0 
2,9 

3 
1 

1 
0 

E 
ESE 

0.9 
1,2 

2.1 
2,6 

1 
3 

0 

ESE 

K5 

2.5 

2 

0 

0 

SE 

1.6 

2.8 

1 

0 

SE 

1.8 

2,9 

0 

0 

SE 

1.4 

2,6 

0 

0 

SSE 

1.0 

2.6 

0 

0 

SSE 

1,7 

3,2 

0 

0 

SSE 

1,4 

2.7 

0 

0 

S 

0.8 

2.1 

0 

0 

S 
SSW 

1.6 
1.8 

3.1 
3,0 

2 
3 

1 
1 

S 
SSW 

0.7 
0.6 

1.8 
2.2 

0 

1 

0 

SSW 

1,2 

2.8 

7 

2 

0 

SW 

1.7 

2.7 

9 

4 

SW 

1,5 

2,8 

2 

0 

SW 

0,5 

1,6 

0 

0 

USW 

1.7 

2.8 

8 

7 

WSW 

1.5 

3.1 

3 

2 

WSW 

1.4 

2.9 

10 

5 

W 

1.7 

3.0 

31 

50 

W 

1,7 

3,2 

14 

15 

W 

1,6 

3,2 

41 

47 

UNW 

1.6 

2.6 

9 

15 

WNW 

2,2 

3,7 

42 

65 

WNW 

1,3 

3,0 

35 

46 

NW 

1.1 

2.3 

5 

3 

NW 

1.6 

2.8 

5 

2 

NW 

0,7 

2.0 

1 

0 

NNW 

1.2 

2,4 

1 

1 

NNW 

2,2 

3,6 

8 

6 

NNW 

0,8 

2.0 

0 

0 

N 

1.3 

2.4 

1 

3 

N 

1.5 

2.8 

1 

2 

N 

0,8 

2.2 

0 

1 

LOCATION   2 

6 

LOCATION   26 

LOCATION   26 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGH  1 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

mE 

1.5 

2.5 

3 

2 

NNE 

1,7 

2.8 

6 

4 

NNE 

1.5 

2.4 

10 

6 

NE 

1.6 

2,7 

19 

10 

NE 

0,6 

1,8 

1 

0 

NE 

0,5 

1.7 

5 

1 

ENE 

1.5 

2,7 

9 

7 

ENE 

1.2 

2.6 

!) 

4 

ENE 

1.2 

2.2 

10 

6 

E 

1.3 

2,7 

5 

4 

E 

1,7 

3,0 

7 

6 

E 

1,4 

2.4 

9 

6 

ESE 

1.5 

2,5 

2 

0 

ESE 

1,4 

3.0 

4 

1 

ESE 

0,9 

2,2 

3 

0 

SE 

1.2 

2.3 

0 

0 

SE 

1.2 

2.6 

0 

0 

SE 

0,4 

1.4 

0 

0 

SSE 

1.1 

2,4 

0 

0 

SSE 

1.7 

3,0 

0 

1 

SSE 

0.6 

1,7 

0 

0 

S 

1.0 

2.3 

1 

1 

S 

2.1 

3.3 

7 

6 

S 
SSW 

0.8 
1.0 

1.8 
1.8 

0 

1 

0 

SSW 

1.8 

2.9 

7 

3 

SSW 

2.6 

3.7 

28 

16 

0 

SW 

2.0 

2.8 

11 

6 

SW 

1,3 

3,0 

14 

9 

SW 

0.5 

1.5 

0 

0 

WSW 

2.0 

3.2 

18 

21 

WSW 

0.8 

2.4 

1 

1 

WSW 

0.6 

1.9 

1 

0 

W 

1.5 

2.9 

18 

34 

W 

0.8 

2,5 

4 

8 

W 

0>6 

2,0 

4 

4 

WNW 

0.9 

2.3 

2 

5 

WNW 

0,8 

2.3 

1 

2 

WNW 

0,7 

2,1 

9 

14 

NW 

1.0 

2.3 

4 

3 

NW 

1,0 

2.5 

6 

6 

NW 

1,1 

2,3 

19 

19 

NNW 

1.1 

2.3 

0 

0 

NNH 

1,1 

2,9 

3 

4 

NNW 

0,9 

2,4 

7 

6 

N 

1.3 

2.5 

1 

4 

N 

2.3 

3.5 

13 

30 

N 

1.9 

2,9 

21 

35 

LOCATION   2 

:7 

LOCATION   27 

LOCATION   27 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.5 

2.7 

6 

3 

NNE 

0.9 

1.6 

0 

0 

NNE 

0.1 

1.2 

0 

0 

NE 

1.5 

2.6 

15 

7 

NE 

0.7 

1,6 

0 

0 

NE 

0,5 

1,5 

3 

0 

ENE 

1.6 

2.7 

8 

5 

ENE 

0.7 

1.9 

0 

0 

ENE 

0.1 

1.4 

0 

0 

E 

1.2 

2.3 

1 

1 

E 

1,3 

2,5 

1 

1 

E 

0>6 

1,6 

1 

0 

ESE 

1.6 

2.6 

2 

0 

ESE 

1,2 

2,8 

2 

0 

ESE 

0.6 

1,5 

0 

0 

SE 

1.2 

2.3 

0 

0 

SE 

1,2 

2.5 

0 

0 

SE 

0.4 

1.5 

0 

0 

SSE 

1.2 

2.6 

0 

0 

SSE 

1,6 

2,8 

0 

0 

SSE 

0.6 

1,6 

0 

0 

S 

0.9 

2.1 

0 

0 

S 

2,0 

3,4 

6 

6 

S 

0,7 

1.6 

0 

0 

SSW 

1.7 

2.7 

5 

2 

SSW 

2.8 

4.1 

35 

22 

SSW 

0.6 

1.5 

0 

0 

SW 

2.0 

2,9 

15 

8 

SW 

1,6 

3,5 

29 

21 

SW 

0.7 

1,6 

1 

0 

WSU 

1.9 

3.1 

12 

13 

WSW 

1,3 

2,6 

1 

1 

WSW 

1.1 

2.2 

10 

5 

w 

1.7 

3.0 

22 

38 

W 

1.3 

2,5 

3 

6 

W 

1.2 

2.6 

54 

66 

WNW 

1.2 

2.5 

6 

12 

WNW 

1,3 

2,2 

0 

1 

WNW 

1,0 

2.1 

17 

19 

NW 

1.1 

2.5 

7 

6 

NW 

1.8 

3.0 

15 

26 

NW 

1,1 

2.0 

12 

7 

NNW 

1.2 

2.3 

0 

0 

NNW 

1,6 

3,1 

5 

8 

NNW 

1,0 

1,9 

1 

0 

N 

1.3 

2.5 

1 

4 

N 

1.1 

2.8 

1 

6 

N 

0.8 

3.9 

1 

2 

TABLE  C-25» 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED 

RU6GLES 

PROPOSED  RUGGLES 

CENTER 

CONDITIONS 

CENTER 

MITh 

1  REMEDIAL  DEVICES 

LOCATION   28 

LOCATION   28 

LOCATION   28 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.5 

2.5 

3 

2 

NNE 

1.0 

1,9 

0 

0 

NNE 

0.3 

1.3 

0 

0 

NE 

1.5 

2.6 

16 

3 

NE 

0.7 

1.5 

0 

0 

NE 

0.5 

1,4 

1 

0 

ENE 

1.6 

2.8 

10 

6 

ENE 

0.7 

1,9 

0 

0 

ENE 

Oil 

1.2 

0 

0 

E 

1.2 

2.4 

2 

1 

E 

1.1 

2.3 

1 

0 

E 

0.7 

1,7 

1 

0 

ESE 

1.6 

2.6 

2 

0 

ESE 

1.0 

2.9 

3 

1 

ESE 

0,7 

1.9 

1 

0 

SE 

1.3 

2,4 

0 

0 

SE 

1.4 

2.9 

0 

0 

SE 

0.6 

1.8 

0 

0 

SSE 

1.3 

2.6 

0 

0 

SSE 

2,0 

3,4 

1 

1 

SSE 

1.2 

2,4 

0 

1 

S 

1.0 

2.2 

1 

0 

S 

1.8 

2.8 

2 

1 

S 

1.1 

IM 

2 

1 

SSW 

1.6 

2.8 

6 

2 

SSW 

2,4 

3.6 

19 

9 

SSW 

1.6 

2.8 

24 

10 

SM 

1,9 

2,8 

11 

5 

SW 

1.7 

3.4 

27 

15 

SW 

0,8 

1,8 

1 

0 

WSW 

1.8 

2.9 

8 

8 

WSW 

1.9 

3.2 

9 

8 

WSW 

0.8 

2.4 

13 

9 

W 

1.8 

2.9 

on 

37 

W 

2.0 

3.2 

22 

37 

W 

1,2 

2,6 

44 

61 

WNU 

1.4 

2.6 

9 

18 

HNW 

1.9 

2,9 

11 

21 

WNW 

0,9 

2,1 

11 

16 

m 

1.2 

2.5 

7 

6 

NW 

1.7 

2.5 

5 

3 

NW 

0,7 

1.5 

1 

0 

Hfihi 

1.3 

2.5 

1 

1 

NNW 

1>5 

2,7 

1 

1 

NNW 

0,6 

1,6 

0 

0 

N 

1.5 

2.5 

1 

4 

N 

1.1 

2.6 

0 

2 

N 

0.3 

1.9 

0 

2 

LOCATION   2 

9 

LOCATION   29 

LOCATION   29 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1,5 

2.5 

3 

O 

^ 

NNE 

0.8 

1.8 

0 

0 

NNE 

0.4 

1.5 

0 

0 

NE 

1,4 

2,5 

12 

5 

NE 

0,9 

1,8 

1 

0 

NE 

0,5 

1,6 

3 

2 

ENE 

1.6 

2.8 

9 

6 

ENE 

0.1 

1.2 

0 

0 

ENE 

0,7 

1.5 

1 

0 

E 

1.4 

2.6 

4 

•y 

E 

1.1 

2,6 

1 

E 

1,3 

2,9 

27 

28 

ESE 

1.6 

2,6 

2 

0 

ESE 

1.5 

3.2 

4 

1 

ESE 

2,0 

3.4 

27 

19 

SE 

1.3 

2.4 

0 

0 

SE 

2.6 

4.2 

6 

2 

SE 

2.3 

3.6 

16 

11 

SSE 

1,4 

2.7 

0 

0 

SSE 

2,4 

4,0 

2 

3 

SSE 

2.1 

3,6 

10 

14 

S 

1.0 

2.3 

1 

0 

S 

1.1 

2.5 

0 

0 

S 

1.1 

2.6 

9 

10 

SSW 

1.4 

2.8 

5 

2 

SSW 

1.0 

2.7 

2 

0 

SSW 

0.7 

1.8 

1 

1 

SW 

1.8 

2,8 

10 

4 

SW 

1,3 

2,9 

6 

2 

SW 

0.6 

1.7 

0 

0 

wsw 

1.7 

2,9 

8 

7 

WSW 

2.2 

3.6 

21 

16 

WSW 

0.7 

1.5 

0 

0 

w 

1.8 

2.9 

21 

33 

W 

2.3 

3,4 

27 

36 

W 

0.8 

1.9 

4 

10 

WNW 

1.5 

2.8 

14 

25 

WNW 

2,2 

3.3 

23 

36 

WNW 

0.7 

1.7 

1 

2 

NW 

1.3 

2.5 

8 

7 

NH 

1.8 

2.7 

7 

4 

NW 

0.3 

1.3 

0 

0 

NNW 

1.2 

2.4 

0 

0 

NNW 

1,4 

2,4 

0 

0 

NNW 

0,4 

1.3 

0 

0 

N 

1.5 

2.7 

2 

5 

N 

0,9 

2.2 

0 

0 

N 

0.1 

1.3 

0 

0 

LOCATION   30 

LOCATION   30 

LOCATION   30 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.4 

2.5 

3 

1 

NNE 

0.9 

2.1 

0 

0 

NNE 

0.7 

1.6 

0 

0 

NE 

1.3 

2.4 

12 

5 

NE 

1,0 

2,2 

3 

1 

NE 

0>6 

1,8 

5 

2 

ENE 

1.5 

2.8 

11 

7 

ENE 

1.9 

3.0 

9 

4 

ENE 

1.8 

2.8 

2*j 

21 

E 

1.5 

2.5 

3 

2 

E 

1.7 

3,2 

7 

4 

E 
ESE 

1,5 

2,1 

2,9 
3,3 

19 
18 

18 

ESE 

1.5 

2.6 

2 

0 

ESE 

2,3 

3,5 

7 

2 

11 

SE 

1.3 

2.4 

0 

0 

SE 

2.4 

3.6 

2 

0 

SE 

2.0 

3.2 

5 

3 

SSE 

1.4 

2.7 

0 

0 

SSE 

2,0 

3,6 

1 

1 

SSE 

1,5 

3,0 

2 

4 

S 

1.0 

2.3 

1 

1 

S 
SSW 

0.9 
1.2 

2.5 
2.4 

1 

1 

0 
0 

S 

0,9 

2.2 

2 

2 

SSW 

1.2 

2.6 

3 

1 

SSW 

1.0 

2.2 

3 

2 

SW 

1.7 

2,7 

8 

3 

SW 

1,1 

2.3 

0 

0 

SW 

0,8 

1,9 

1 

1 

wsw 

1.7 

2,9 

B 

7 

WSW 

2.1 

3,4 

12 

9 

WSW 

0.9 

2.2 

3 

4 

w 

1.7 

2.9 

24 

38 

u 

2,2 

3,4 

30 

41 

W 

0,8 

2,3 

13 

28 

WNW 

1.5 

2.6 

8 

14 

WNW 

2,1 

3.2 

23 

36 

WNW 

0,3 

1.8 

1 

3 

NW 

1.2 

2.7 

14 

15 

NW 

1.6 

2.6 

5 

2 

NW 

0.1 

1.5 

0 

0 

NNW 

1.2 

2.5 

1 

1 

NNW 

1,2 

2,4 

0 

0 

NNW 

0.5 

1.3 

0 

0 

N 

1.5 

2.5 

1 

4 

N 

1.0 

2.3 

0 

0 

N 

0.1 

1.4 

0 

0 

TABLE  C-30 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSED 

RU66LES 

PROPO 

SED  RUGGLES 

CENTER 

CONDITIONS 

CENTER 

WITH 

1  REMEDIAL  DEVICES 

LOCATION   31 

LOCATION   31 

LOCATION   31 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.4 

2.6 

4 

2 

NNE 

0.7 

1.7 

0 

0 

NNE 

0.5 

1.6 

0 

0 

NE 

1,3 

2.4 

10 

4 

NE 

0,6 

1,8 

3 

2 

NE 

0,6 

2,0 

7 

5 

ENE 

1.6 

2.7 

8 

5 

ENE 

1.9 

3,0 

20 

22 

ENE 

1.9 

3.1 

28 

29 

E 

1.5 

2.7 

5 

3 

E 

1,3 

2,9 

12 

15 

E 

ESE 

1,3 
1,5 

3,0 
3,2 

18 
13 

21 

ESE 

1.7 

2,8 

4 

1 

ESE 

1,4 

3,1 

9 

6 

9 

SE 

1.4 

2,7 

0 

0 

SE 

0,9 

2,8 

1 

1 

SE 

0,8 

2.7 

1 

1 

SSE 

1,5 

2.9 

0 

1 

SSE 

0,5 

2,1 

0 

0 

SSE 

0,1 

2.6 

0 

2 

S 

1.2 
1.0 

2.6 
2.7 

2 
4 

1 
1 

S 

0,8 

2.8 

4 

6 

S 
SSW 

0,6 
1.7 

2,2 
2.9 

1 

IS 

2 

SSW 

SSW 

2,1 

3.5 

34 

28 

15 

SW 

1.6 

2.7 

8 

3 

SW 

1,4 

2,8 

17 

18 

SW 

1,4 

2,5 

11 

11 

USW 

1.7 

2.8 

7 

6 

WSW 

0,7 

1,7 

0 

0 

HSW 

0.5 

2.0 

0 

1 

W 

1.7 

2,8 

17 

26 

w 

WNW 

0,7 
0,7 

1,4 
1,8 

0 

0 

0 

1 

W 
WNW 

0,4 
0,6 

1,4 
1,7 

0 
0 

0 

WNW 

1.3 

2,6 

8 

14 

1 

m 

1.6 

2.9 

21 

27 

NW 

0,7 

1,6 

0 

0 

NH 

0,6 

1.4 

0 

0 

NNW 

1.4 

2.5 

1 

1 

NNH 

0,7 

1,4 

0 

0 

NNW 

0,6 

1,5 

0 

0 

N 

1.6 

2.5 

1 

3 

N 

0,7 

1,9 

0 

1 

N 

0,7 

1.9 

0 

2 

LOCATION   32 

LOCATION   32 

LOCATION   32 

«IND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.4 

2,7 

4 

2 

NNE 

0,9 

2.3 

4 

5 

NNE 

0.7 

2.3 

7 

8 

NE 

1.2 

2.2 

6 

2 

NE 

1,0 

2.6 

24 

19 

NE 

0>? 

2.3 

23 

19 

ENE 

1.7 

2,8 

9 

6 

ENE 

1,5 

2.6 

12 

13 

ENE 

1.2 

2.4 

13 

15 

E 

1.3 

2,5 

3 

2 

E 

0.7 

2.2 

3 

3 

E 

0,7 

2,1 

3 

4 

ESE 

1.8 

3.0 

5 

1 

ESE 

1,0 

2,5 

4 

2 

ESE 

1,1 

2,7 

8 

5 

SE 

1.7 

2,9 

1 

0 

SE 

0,9 

2,5 

1 

0 

SE 

0.9 

2,2 

0 

0 

SSE 

1.5 

2,7 

0 

0 

SSE 

1,2 

2,6 

0 

1 

SSE 

1,3 

2,/ 

1 

3 

S 

1.3 

•  2,5 

1 

1 

S 
SSW 

1,1 
1,9 

2.5 
3.1 

4 
23 

5 
18 

S 

•1,1 

2.5 

5 

7 

SSW 

1.1 

2,5 

2 

0 

SSH 

1,6 

2.9 

24 

20 

SW 

1.6 

2,9 

12 

5 

SW 

1,5 

2.7 

22 

22 

SW 

1,2 

2,4 

15 

17 

WSW 

1.7 

2,7 

4 

3 

WSW 

0,8 

1.7 

0 

0 

HSW 

0.5 

1.6 

0 

0 

W 

1.6 

2,9 

18 

27 

W 

0,9 

1,9 

1 

3 

W 

0,6 

1,5 

0 

0 

WNW 

1.1 

2,4 

4 

5 

WNW 

0,9 

2,0 

1 

5 

WNW 

0,6 

1,5 

0 

0 

NW 

1.9 

3.1 

29 

40 

NW 

0,6 

1.8 

1 

1 

NW 

0,5 

1,3 

0 

0 

NNW 

1.3 

2.5 

1 

1 

NNW 

0.6 

1.2 

0 

0 

NNW 

0,3 

1.3 

0 

0 

N 

1.6 

2.7 

2 

5 

N 

0.4 

1.7 

0 

1 

N 

0,5 

1.6 

0 

0 

LOCATION   33 

LOCATION   33 

LOCATION   33 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.4 

2,7 

6 

3 

NNE 

1,0 

2.2 

1 

1 

NNE 

0.9 

2.1 

1 

1 

NE 

1.1 

2,3 

9 

3 

NE 

1,5 

3,4 

45 

37 

NE 

1,4 

3,3 

45 

38 

ENE 

1.7 

2.8 

10 

7 

ENE 

1,9 

3.4 

26 

28 

ENE 

1.9 

3.4 

28 

30 

E 

1.2 

2.5 

3 

2 

E 

0,5 

1,9 

0 

0 

E 
ESE 

0.7 
0,9 

2,1 
2,3 

1 
1 

1 

ESE 

1.8 

2,9 

4 

1 

ESE 

0,7 

2,3 

1 

0 

0 

SE 

1.7 

2.8 

1 

0 

SE 

0,7 

2.3 

0 

0 

SE 

0.8 

2.4 

0 

0 

SSE 

1.4 

2.6 

0 

0 

SSE 

1,3 

3,1 

0 

2 

SSE 

1,4 

3,2 

1 

3 

S 

1.4 

2.6 

2 

2 

S 

1,2 

3,0 

4 

6 

S 

1.0 

3.0 

6 

8 

SSW 

1.2 

2.6 

4 

1 

SSW 

1,8 

3,3 

16 

15 

SSH 

1.7 

3.0 

13 

11 

SW 

1.6 

2.7 

10 

4 

SW 

1,5 

2.7 

7 

8 

SW 

1,2 

2,5 

4 

5 

USW 

1.7 

2.7 

5 

5 

WSW 

0,7 

1.8 

0 

0 

WSW 

0.6 

1.8 

0 

0 

W 

1,4 

2.8 

15 

24 

W 

0,8 

1,6 

0 

0 

W 

0,6 

1,7 

0 

0 

WNW 

1.4 

2.7 

12 

24 

WNW 

0,8 

1,8 

0 

0 

WNW 

0,7 

1,8 

0 

0 

NW 

1.7 

2.7 

16 

19 

NW 

0,7 

1.4 

0 

0 

NW 

0.5 

1.4 

0 

0 

NNW 

1,4 

2,5 

1 

1 

NNW 

0,6 

1,3 

0 

0 

NNW 

0,5 

1,3 

0 

0 

N 

1.3 

2,5 

1 

4 

N 

0,7 

1.5 

0 

0 

N 

0,5 

J.9 

0 

1 

TABLE  C-31 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED 

RUGGLES 

PROPOSED  RU6GLES 

CENTER 

CONDITIONS 

CENTER 

wn> 

REMEDIAL  DEVICES 

LOCATION   34 

LOCATION   34 

LOCATION   34 

WIND 

RATIOS 

WEIGHT 

MIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

HIN 

NNE 

1,1 

2,4 

3 

1 

NNE 

2.3 

3.6 

14 

12 

NNE 

2,0 

3.4 

14 

14 

NE 

0.7 

2,1 

5 

2 

NE 

2,2 

3,6 

34 

22 

NE 

2,0 

3,4 

34 

24 

ENE 

1.6 

2,8 

11 

6 

ENE 

2,0 

3.6 

17 

15 

ENE 

1.9 

3.5 

20 

19 

E 

0.9 
1.6 

2,1 
2,8 

1 
4 

0 
1 

E 

1,1 

2,7 

2 

1 

E 
ESE 

1.0 
1,2 

2.5 
2,9 

2 
3 

2 

ESE 

ESE 

1,3 

3,1 

2 

1 

1 

SE 

1.7 

2.8 

1 

0 

SE 

2.0 

3,7 

2 

1 

UE 

1,8 

3.3 

1 

1 

SSE 

1.6 

2.7 

0 

0 

SSE 

2,1 

3.6 

1 

2 

SSE 

2.0 

3,5 

1 

2 

S 

1.4 

2.6 

2 

1 

S 

1.9 

3.4 

4 

4 

S 
SSW 

1.8 
2.0 

3.3 
3.2 

6 
9 

7 

S5U 

1.2 

2.4 

2 

0 

SSW 

2.1 

3.5 

9 

6 

6 

5U 

1.5 

2.6 

7 

3 

SW 

1.6 

2.8 

2 

2 

SW 

1,4 

2.6 

2 

2 

WSU 

1.7 

2.9 

10 

8 

WSW 

0.8 

2.0 

0 

0 

HSW 

0.6 

1.9 

0 

0 

W 

1.3 

2.6 

10 

14 

W 

1,2 

2.3 

0 

1 

W 

1,0 

2,1 

0 

1 

UNU 

1.6 

2.8 

21 

36 

WNW 

1.4 

2.7 

3 

8 

HNW 

1,2 

2,2 

0 

1 

NW 

1.5 

2,8 

21 

24 

NW 

0.8 

1.8 

0 

0 

NH 

1.0 

i.e 

0 

0 

NNW 

1.2 

2.4 

0 

0 

NNW 

1,7 

2.8 

0 

1 

NNW 

1.5 

2.6 

0 

1 

N 

1.3 

2,4 

1 

2 

N 

2.4 

3.7 

8 

25 

N 

2,2 

3.2 

5 

19 

LOCATION   35 

LOCATION   35 

LOCATION   35 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

OUST 

FALL 

WIN 

NNE 

1.4 

2,7 

4 

2 

NNE 

0.9 

2.4 

1 

0 

NNE 

0.8 

2.0 

0 

0 

NE 

1.1 

2>1 

4 

1 

NE 

1,5 

3.1 

18 

7 

NE 

1,5 

2.9 

19 

8 

ENE 

1.4 

2,2 

2 

1 

ENE 

1,6 

2.8 

5 

3 

ENE 

1.7 

2,9 

9 

5 

E 

1.5 

2.4 

2 

1 

E 

1,3 

2.4 

1 

0 

E 

1,4 

2,7 

3 

1 

ESE 

1.5 

2.5 

2 

0 

ESE 

1.3 

2,4 

0 

0 

ESE 

1,4 

2,4 

1 

0 

SE 

1.3 

2.3 

0 

0 

SE 

1.0 

2.1 

0 

0 

SE 

1.1 

2.2 

0 

0 

SSE 

1,2 

2>4 

0 

0 

SSE 

0,7 

2,0 

0 

0 

SSE 

0.8 

2.1 

0 

0 

S 

0.9 

2.3 

1 

0 

S 

0.8 

2.4 

0 

0 

S 

0.9 

2.3 

0 

0 

SSU 

0.9 

2,4 

1 

0 

SSW 

1.3 

2,9 

2 

1 

SSW 

1.4 

2,7 

3 

1 

SU 

1.3 

2,8 

9 

3 

SW 

1,3 

2,7 

2 

0 

SW 

1,4 

2.6 

3 

1 

WSU 

1.7 

2,8 

4 

2 

wsw 

1.9 

3.5 

13 

10 

HSH 

1.5 

3.0 

5 

3 

U 

1.9 

3,2 

34 

47 

w 

1,9 

3,7 

38 

53 

W 

1,8 

3.2 

26 

34 

WNW 

1.6 

2.8 

12 

16 

MNH 

1.2 

3,2 

16 

24 

WNW 

1,5 

3,2 

28 

46 

NW 

1.6 

3.0 

23 

23 

NW 

1,2 

2,6 

4 

1 

NW 

1,1 

2.2 

2 

0 

NNW 

1.4 

2.5 

1 

0 

NNW 

0.7 

1,8 

0 

0 

NNW 

0.6 

1,5 

0 

0 

N 

1.4 

2.6 

1 

3 

N 

0,9 

2.4 

0 

0 

N 

0,9 

1.9 

0 

0 

LOCATION   36 

LOCATION   36 

LOCATION   36 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

0.9 

2,1 

0 

0 

NNE 

1.3 

2.8 

7 

3 

NNE 

1.3 

2.7 

6 

3 

NE 

1,2 

2,1 

4 

1 

NE 

1.4 

3,0 

27 

13 

NE 

1,3 

2.7 

19 

8 

ENE 

1.3 

2,3 

2 

1 

ENE 

1.2 

2.2 

2 

1 

ENE 

1.2 

2.2 

3 

1 

E 

1.6 

2,6 

3 

1 

E 

1,4 

2.4 

2 

1 

E 

1.4 

2.5 

3 

1 

ESE 

1.5 

2.6 

2 

0 

ESE 

1,3 

2,4 

1 

0 

ESE 

1,2 

2.5 

2 

0 

SE 

1.5 

2.9 

1 

0 

SE 

1,1 

2.4 

0 

0 

SE 

1.1 

2.4 

0 

0 

SSE 

1,7 

2,9 

0 

0 

SSE 

1.2 

2,5 

0 

0 

SSE 

1,2 

2,6 

0 

0 

s 

0.6 

1,9 

0 

0 

S 

0,9 

2,2 

0 

0 

S 

0,9 

2.3 

1 

0 

SSW 

0,6 

1.9 

0 

0 

SSW 

0.8 

2.4 

1 

0 

SSW 

0,8 

2.1 

0 

0 

SW 

0,8 

1,9 

0 

0 

SW 

0,7 

2,2 

1 

0 

SW 

0,6 

1,9 

0 

0 

USW 

1,5 

2,6 

2 

1 

WSW 

1.6 

3.1 

13 

11 

HSW 

1.3 

2.5 

1 

1 

u 

1.8 

3,3 

38 

45 

W 

1,7 

3,1 

31 

47 

W 

1,7 

3,3 

47 

62 

WNW 

1,9 

3,1 

25 

33 

WNW 

1,1 

2,8 

13 

22 

WNW 

1,3 

2,9 

18 

24 

NW 

1,8 

3.0 

22 

18 

NW 

0,9 

2.2 

3 

1 

NW 

0,7 

1.9 

1 

0 

NNW 

1.4 

2.5 

0 

0 

NNW 

0,6 

1,7 

0 

0 

NNW 

0.4 

1,6 

0 

0 

N 

1,1 

2.2 

0 

0 

N 

0.8 

2.2 

0 

1 

N 

0.8 

2.2 

0 

1 

TABLE  C-32 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSEI 

1  RUG6LES 

PROPOSED  RUGGLES 

CENTER 

CONDITIONS 

> 

CENTER 

MITh 

\   REMEDIAL  DEVICES 

LOCATION   37 

LOCATION   37 

LOCATION   37 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

K2 

2.7 

5 

2 

NNE 

1.4 

3.1 

14 

13 

NNE 

1.4 

2.9 

12 

12 

NE 

!►! 

1,9 

2 

1 

NE 

2,0 

3,6 

53 

40 

NE 

1,9 

3.4 

49 

38 

ENE 

1.4 

2.4 

4 

2 

ENE 

1.6 

2.9 

13 

13 

ENE 

1.5 

2.9 

13 

14 

E 

1.6 

2.8 

5 

3 

E 

1.2 

2.6 

4 

4 

E 

1.1 

2,5 

4 

4 

ESE 

1.9 

2>9 

4 

1 

ESE 

1.0 

2,1 

0 

0 

ESE 

1.0 

2,3 

1 

0 

SE 

1.8 

2,9 

1 

0 

SE 

0.9 

2.0 

0 

0 

SE 

0,9 

2.2 

0 

0 

SSE 

1.4 

2,7 

0 

0 

SSE 

0.9 

2,1 

0 

0 

SSE 

1,0 

2,3 

0 

0 

S 

1,1 
1.1 

2,6 
2,5 

2 
2 

1 

0 

S 
SSW 

1,2 
1,5 

2,3 
2.7 

1 
4 

1 
3 

S 

1,2 

2.5 

2 

3 

SSW 

SSW 

1.5 

2.8 

7 

6 

SW 

1.4 

2,8 

9 

3 

SW 

1,3 

2.6 

4 

4 

SW 

1,4 

2,6 

8 

8 

USU 

1.7 

2,8 

5 

3 

WSW 

1.1 

2,5 

1 

2 

WSW 

1.0 

2.4 

1 

2 

U 

1.7 
1.3 

3,1 
2,7 

28 
9 

40 
14 

W 
WNW 

0.8 
1,1 

1.7 
2,5 

0 
5 

0 
19 

W 

0,7 

2,2 

2 

6 

UNM 

WNW 

0,8 

1,9 

0 

1 

NW 

1.9 

3,0 

24 

27 

NW 

0.8 

1,6 

0 

0 

NW 

0,8 

1.8 

0 

0 

NNW 

1.5 

2,6 

1 

1 

NNW 

0,9 

1.6 

0 

0 

NNW 

0,7 

1.6 

0 

0 

N 

1.2 

2,4 

0 

1 

N 

0.9 

2.0 

0 

1 

N 

1,0 

2.2 

0 

3 

LOCATION   38 

LOCATION   38 

LOCATION   38 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

0.9 

2.4 

4 

2 

NNE 

1,2 

2.6 

8 

5 

NNE 

1.2 

2.5 

8 

6 

NE 

1.1 

2,4 

13 

6 

NE 

1,0 

2,4 

17 

8 

NE 

0.9 

2,3 

15 

8 

ENE 

1.4 

2.6 

10 

6 

ENE 

1.2 

2.3 

6 

4 

ENE 

1.2 

2.3 

7 

5 

E 

1.5 
1.7 

2.7 
3.2 

7 
9 

5 
3 

E 
ESE 

1,1 
1,5 

2,4 
2,7 

4 
5 

3 
1 

E 

1,0 

2,3 

3 

2 

ESE 

ESE 

1,5 

2,6 

5 

2 

SE 

2.0 

3.1 

2 

1 

SE 

1.7 

2.9 

2 

1 

SE 

1,7 

2.8 

1 

1 

SSE 

1.9 

3.0 

1 

1 

SSE 

1,8 

2,9 

1 

2 

SSE 

1,8 

2,9 

1 

2 

S 

1,2 

2.4 

2 

1 

S 

1.5 

2.6 

4 

3 

S 

1,5 

2.7 

5 

4 

SSW 

1.1 

2.4 

3 

1 

SSW 

1.4 

2.5 

5 

2 

SSW 

1.5 

2.7 

10 

5 

SW 

1.4 

2.6 

8 

4 

SW 

1,2 

2,4 

6 

i 

SW 

1,2 

2,6 

14 

9 

WSW 

1.5 

2.5 

2 

2 

WSW 

0.8 

2.0 

0 

0 

HSW 

0.7 

2.1 

1 

1 

W 

1.3 

2.7 

15 

24 

W 

1.1 

2,8 

28 

49 

W 

0,9 

2,5 

14 

29 

WNW 

1.5 

2.7 

19 

39 

WNW 

0,8 

2,0 

1 

2 

WNW 

0,6 

1,9 

1 

2 

NW 

1.3 

2.3 

5 

4 

NW 

1.1 

2.3 

8 

7 

NW 

1,2 

2.4 

12 

16 

NNW 

1.2 

2,3 

1 

1 

NNW 

1,3 

2,4 

1 

2 

NNW 

1,2 

2,3 

1 

2 

N 

1,1 

2,3 

0 

2 

N 

1.3 

2.5 

3 

8 

N 

1,2 

2.3 

1 

5 

LOCATION   39 

LOCATION   39 

LOCATION   39 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

0.6 

i.e 

0 

0 

NNE 

1.5 

2.9 

9 

8 

NNE 

1.5 

2.8 

10 

9 

NE 

0.6 

1.8 

4 

1 

NE 

1,6 

3,3 

42 

28 

NE 

1,5 

2.9 

34 

23 

ENE 

1.4 

2.7 

16 

10 

ENE 

0.6 

2.4 

4 

3 

ENE 

o.e 

2.1 

2 

2 

E 

0.9 

2.3 

4 

2 

E 
ESE 

0,8 
1,3 

2,1 
2,5 

1 
2 

1 
1 

E 
ESE 

0>7 
1,3 

2,0 

2,5 

1 
3 

1 

ESE 

1.3 

3.0 

9 

3 

1 

SE 

1.9 

3.1 

3 

1 

SE 

1.9 

2,9 

1 

0 

SE 

1.9 

3.0 

2 

1 

SSE 

1.9 

3.0 

1 

2 

SSE 

1.9 

3,2 

1 

2 

SSE 

2,0 

3.2 

1 

3 

S 

1.3 

2.5 

3 

2 

S 
SSW 

1.8 
1.7 

3.0 
2.8 

5 
7 

5 
4 

S 
SSH 

1,7 

1.8 

3.1 
2.9 

8 
13 

9 

SSW 

1.0 

2.3 

3 

1 

8 

SW 

1.3 

2.3 

6 

2 

SW 

1,4 

2,6 

5 

4 

SW 

1.4 

2,4 

6 

4 

WSW 

1.3 

2.4 

3 

2 

WSW 

0.9 

2,4 

1 

2 

HSH 

0.9 

2.1 

0 

1 

W 

1.3 

2.5 

15 

23 

w 

1.2 

2,4 

5 

11 

W 

1,1 

2,3 

4 

11 

WNW 

1.4 

2.6 

22 

41 

WNW 

0,9 

2,3 

2 

7 

WNW 

0,7 

1,9 

0 

1 

NW 

1.2 

2.2 

7 

5 

NW 

1.1 

2.5 

8 

12 

NH 

1.3 

2.3 

8 

12 

NNW 

1.1 

2,1 

0 

0 

NNW 

1,3 

2,7 

3 

6 

NNW 

1,3 

2,5 

2 

5 

N 

1.0 

2.2 

1 

2 

N 

1.3 

2,5 

1 

5 

N 

1.3 

2.5 

2 

9 

TABLE  C-33 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

propose: 

RUGGLES 

PROPOSED  RUGGLES 

CENTER 

CONDITIONS 

CENTER 

WITH  REHtDIAL  DEVICES 

LOCATION   40 

LOCATION   40 

LOCATION   40 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGH f 

HIND 

RATIOS 

HEIGHT 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

NNE 

0.8 

1,8 

1 

0 

NNE 

1.0 

2,3 

2 

1 

NNE 

0.9 

2.3 

2 

2 

NE 

0>7 

2,0 

9 

3 

NE 

l.J 

3,1 

34 

21 

NE 

1,1 

2.8 

29 

17 

ENE 

0,7 

1,9 

2 

1 

ENE 

1.5 

3,4 

26 

21 

ENE 

1.4 

3.0 

18 

15 

E 

Q>7 

2,0 

2 

1 

E 
ESE 

1,0 
1.7 

2,6 
2,8 

5 
4 

4 
1 

E 
ESE 

0,9 
1,6 

2,7 
2,8 

8 

5 

7 

ESE 

0.9 

2,3 

2 

0 

2 

5E 

1,7 

2.8 

2 

1 

SE 

2,1 

3.2 

2 

1 

SE 

2,1 

2.3 

4 

2 

SSE 

1,8 

3,0 

1 

2 

SSE 

2,0 

3,5 

2 

3 

SSE 

2,0 

3,5 

2 

4 

S 

1,5 

2,7 

6 

5 

S 

1,4 

2,9 

4 

4 

s 

SSW 

1,4 
0.4 

3.0 
1.7 

7 
0 

6 

ssw 

1,2 

2,5 

8 

3 

SSW 

0,5 

1.7 

0 

0 

0 

sw 

1,3 

2,2 

4 

1 

SW 

0,8 

1,8 

0 

0 

sw 

0,8 

1,9 

0 

0 

wsu 

1,2 

2,4 

7 

5 

WSW 

1,0 

1.9 

0 

0 

WSW 

0.9 

1.9 

0 

0 

w 

1,2 

2,5 

18 

26 

W 

0,9 

2,0 

1 

1 

w 

WNW 

0,8 
0.9 

2,2 
2,2 

3 
3 

5 

WNW 

1,4 

2,5 

20 

36 

WNW 

1.4 

2,6 

10 

26 

6 

NW 

1,3 

2.3 

14 

14 

NW 

1.3 

2,4 

6 

6 

NH 

1.4 

2.5 

11 

15 

NNW 

1,0 

2,2 

1 

1 

NNW 

1.5 

2,6 

2 

3 

NNW 

1,5 

2.6 

3 

5 

N 

0,9 

1,8 

0 

1 

N 

1,4 

2.6 

2 

6 

N 

1,5 

2.7 

4 

12 

LOCATION   41 

LOCATION   41 

LOCATION   41 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

WEIGHT 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

NNE 

1,6 

2,9 

15 

10 

NNE 

1,0 

2.3 

1 

0 

NNE 

1.0 

2.3 

3 

2 

NE 

1,1 

2,5 

19 

10 

NE 

0,8 

2,8 

17 

7 

NE 

0.8 

2,5 

18 

10 

ENE 

0,7 

1,7 

1 

0 

ENE 

1.9 

i.5 

22 

15 

ENE 

1.7 

3.2 

26 

21 

E 

1,1 
0,7 

2,4 
2,0 

4 

1 

3 
0 

E 

1,1 

2.7 

3 

2 

E 

1,0 

2,7 

8 

7 

ESE 

ESE 

1,7 

3.0 

3 

1 

ESE 

1,6 

2,8 

5 

2 

SE 

1,6 

2,8 

2 

1 

SE 

1,9 

3.0 

1 

0 

SE 

1,8 

3,1 

3 

1 

SSE 

1,8 

3,0 

1 

2 

SSE 

1,1 

2.8 

0 

0 

SSE 

1.2 

2,6 

0 

1 

S 

1,7 

2,8 

5 

4 

S 

0,9 

2.1 

0 

0 

S 

0,8 

2.0 

0 

0 

ssu 

1,5 

2,7 

10 

4 

SSW 

1,0 

2.4 

1 

0 

SSW 

1,1 

2.4 

4 

2 

sw 

1,4 

2,3 

4 

2 

SW 

0,9 

2.2 

0 

0 

SW 

1,1 

2.3 

4 

2 

wsw 

1,0 

2,4 

3 

3 

WSW 

1.7 

2.9 

4 

3 

WSW 

0.8 

2.1 

1 

1 

w 

1,0 

2,5 

11 

20 

W 

1.9 

3.0 

15 

21 

W 

1,4 

2.5 

12 

23 

WNM 

1,1 

2,3 

6 

12 

WNW 

1,8 

3,1 

24 

44 

WNW 

1,1 

2.1 

1 

3 

NW 

1,1 

2,2 

7 

6 

NW 

1,3 

2.6 

6 

4 

NW 

1,1 

2.4 

10 

12 

NNW 

1.4 

2.4 

2 

2 

NNW 

1.5 

2.6 

1 

1 

NNW 

1,4 

2,4 

2 

2 

N 

1,6 

2,8 

8 

19 

N 

1,6 

2.6 

1 

2 

N 

1,5 

2,5 

2 

8 

LOCATION   42 

LOCATION   42 

LOCATION   42 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

NNE 

1,5 

2,7 

9 

6 

NNE 

0,8 

2.6 

1 

1 

NNE 

0.8 

2.1 

2 

2 

NE 

1,1 

2,2 

9 

4 

NE 

1,5 

3.2 

21 

9 

NE 

1.7 

3.2 

46 

35 

ENE 

0,9 

2,1 

2 

1 

ENE 

1,8 

3.4 

12 

7 

ENE 

2,0 

3,4 

31 

31 

E 

1,4 

2.7 

7 

5 

E 

1.4 

3.0 

4 

2 

E 

1,4 

2,8 

9 

11 

ESE 

1,0 

2.4 

2 

0 

ESE 

2,1 

3.3 

4 

1 

ESE 

1.9 

3,0 

7 

4 

SE 

1,7 

2,7 

1 

0 

SE 

1,4 

2.7 

0 

0 

SE 

1,5 

2.7 

1 

0 

SSE 

1,6 

2,7 

0 

1 

SSE 

0.8 

1,9 

0 

0 

SSE 

0>7 

1.8 

0 

0 

S 

1,7 

2,8 

5 

4 

s 

1,0 

2.0 

0 

0 

S 

0,9 

1.7 

0 

0 

SS« 

1.6 

2,8 

10 

4 

SSW 

0,8 

1.6 

0 

0 

SSW 

0.6 

1.5 

0 

0 

sw 

1,6 

2>5 

9 

4 

sw 

0.6 

1.7 

0 

0 

SW 

0.6 

1,4 

0 

0 

wsw 

1,2 

2.7 

8 

8 

wsw 

1,1 

2.2 

0 

0 

WSW 

0,4 

1.2 

0 

0 

w 

1,0 

2.3 

6 

10 

w 

1,9 

3,2 

14 

18 

W 

0,5 

1.5 

0 

0 

WNW 

1,3 

2.4 

9 

18 

WNW 

2,5 

3.5 

29 

51 

HNH 

1,0 

2,1 

1 

6 

NW 

1,2 

2.4 

10 

10 

NW 

2,0 

3,1 

13 

11 

m 

1.0 

1.7 

0 

0 

NNW 

1,4 

2.6 

3 

4 

NNW 

l.J 

2,8 

0 

0 

NNW 

0.7 

1.7 

0 

0 

N 

1,8 

2.9 

8 

19 

N 

1,0 

2.4 

0 

0 

N 

1,0 

2.5 

1 

9 

TABLE  C-34 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED 

1  RUG6LES 

PROPOSED  RUG6LES 

CENfER 

CONDITIONS 

CENTER 

HITH 

1  REMEDIAL  DEVICES 

LOCATION   49 

LOCATION   49 

LOCATION   49 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.6 

2.6 

8 

6 

NNE 

1.5 

2.5 

3 

2 

NNE 

0.6 

1.7 

1 

0 

NE 

1.5 

2.7 

24 

14 

NE 

1,7 

2.9 

26 

15 

NE 

0,6 

1,5 

4 

1 

ENE 

1.1 

2.3 

5 

3 

ENE 

1.5 

3.4 

25 

20 

ENE 

0.7 

1.8 

3 

1 

E 

1»5 
1.1 

2.7 
2,2 

7 
1 

6 
0 

E 

1,6 

3.3 

14 

13 

E 

0,7 

1.9 

3 

1 

ESE 

ESE 

1,3 

3,0 

5 

2 

ESE 

0,7 

2.0 

3 

0 

SE 

1.5 

2.5 

0 

0 

SE 

0.9 

2.0 

0 

0 

SE 

0.5 

1.8 

0 

0 

SSE 

1.6 

2.9 

0 

1 

SSE 

0,8 

1,8 

0 

0 

SSE 

0,5 

1.6 

0 

0 

S 

1.5 

2.7 

4 

3 

S 

0.8 

1.9 

0 

0 

S 
SSU 

1.0 
0,6 

2.1 
1.6 

2 
0 

1 

SSU 

1.9 

2.8 

10 

5 

SSU 

0.7 

1,9 

0 

0 

0 

SW 

1.7 

2.7 

12 

7 

SU 

0,5 

1,4 

0 

0 

SU 

0,2 

1,3 

0 

0 

USW 

1.0 

2.7 

8 

9 

USU 

1.0 

2.0 

0 

0 

HSU 

1.1 

2.1 

4 

2 

U 

0.9 

1.9 

1 

1 

U 

1,0 

2,2 

2 

3 

u 

1,2 

2,1 

13 

14 

UNU 

1.3 

2.5 

12 

30 

UNU 

1.3 

2,3 

2 

6 

HNH 

1,3 

2.1 

17 

21 

NW 

1.1 

2.1 

3 

2 

NU 

1.6 

2.9 

22 

38 

m 

1,5 

2.5 

4ti 

53 

NNW 

1.0 

2.1 

0 

0 

NNH 

1,1 

2.2 

0 

0 

NNU 

1,0 

2,1 

2 

1 

N 

1.7 

2.7 

4 

12 

N 

1.2 

2.1 

0 

1 

N 

1.0 

2.1 

2 

5 

LOCATION   50 

LOCATION   50 

LOCATION   50 

HIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.4 

2,5 

4 

3 

NNE 

1.5 

2.4 

2 

1 

NNE 

1.1 

2.1 

3 

1 

NE 

1.4 

2,6 

16 

9 

NE 

1.6 

2,3 

19 

10 

NE 

1,0 

2.0 

8 

3 

ENE 

1.1 

2.2 

3 

2 

ENE 

1,8 

3.4 

22 

17 

ENE 

1.0 

2.4 

10 

6 

E 

1.4 

2.6 

4 

4 

E 

1,9 

3,5 

18 

15 

E 

1,3 

2.7 

12 

8 

ESE 

1.2 

2,4 

1 

0 

ESE 

1,5 

2.7 

3 

1 

ESE 

1,2 

2,7 

7 

2 

SE 

1.3 

2.3 

0 

0 

SE 

0.8 

1.9 

0 

0 

SE 

0.6 

1.7 

0 

0 

SSE 

1.5 

2.7 

0 

1 

SSE 

1.0 

2.5 

0 

0 

SSE 

0,8 

2,2 

0 

0 

S 

1.3 

2.5 

1 

1 

S 

1.2 

2.8 

3 

2 

S 

1.2 

2.8 

8 

6 

SSU 

2.0 

2,9 

9 

5 

SSU 

0.9 

1.9 

0 

0 

SSU 

0.2 

1.5 

0 

0 

SU 

2.0 

3.1 

29 

20 

SU 

0,6 

1.7 

0 

0 

SU 

0,1 

1,4 

0 

0 

HSU 

1.2 

2.8 

7 

9 

USU 

1.1 

2,4 

1 

1 

HSH 

1.0 

2.3 

3 

H 

0.9 

1.8 

0 

0 

U 

1,1 

2.7 

11 

19 

U 

1.0 

2,3 

13 

19 

UNU 

1.1 

2.1 

1 

2 

UNU 

1,1 

2,2 

1 

2 

UNU 

1,1 

2.2 

12 

NH 

1.2 

2.9 

23 

41 

NU 

1.5 

2.9 

21 

30 

NH 

1.3 

2.5 

23 

28 

NNU 

1.0 

2.0 

0 

0 

NNU 

0,9 

2,2 

0 

0 

NNH 

1.0 

2.1 

1 

N 

1.3 

2.4 

1 

3 

N 

1,4 

2.4 

0 

2 

N 

1.3 

2.4 

9 

LOCATION   51 

LOCAriUN   51 

LOCATION  51 

HIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

UIN 

ANGLE 

MEAN 

Gusr 

FALL 

WIN 

NNE 

1.7 

2.8 

9 

5 

NNE 

1.8 

3.3 

5 

2 

NNE 

1.2 

2.1 

2 

1 

NE 

1.3 

2.5 

15 

7 

NE 

1,6 

3,8 

31 

16 

NE 

1,1 

2,4 

19 

7 

ENE 

0.9 

2.1 

2 

1 

ENE 

1.3 

3.7 

13 

8 

ENE 

1.0 

2.3 

6 

3 

E 

1.5 

2.7 

6 

5 

E 

1.5 

3,5 

6 

4 

E 
ESE 

1,2 
0.6 

2,4 
1,5 

6 
0 

3 

ESE 

1.1 

2.5 

2 

0 

ESE 

0,6 

1,5 

0 

0 

0 

SE 

1.6 

2.6 

0 

0 

SE 

0.5 

1.4 

0 

0 

SE 

0.5 

1.3 

0 

0 

SSE 

1.6 

2.8 

0 

1 

SSE 

0,5 

1.5 

0 

0 

SSE 

0>5 

1,2 

0 

0 

S 

1.6 

2.8 

4 

3 

S 

0.8 

1,8 

0 

0 

S 

0.6 

1.5 

0 

0 

SSU 

1.7 

2,8 

B 

3 

SSU 

0.6 

1.3 

0 

0 

SSU 

0.1 

1.3 

0 

0 

SU 

1,7 

2.6 

8 

3 

SU 

0,6 

1,7 

0 

0 

SU 

0,1 

1,2 

0 

0 

USU 

1.3 

2,7 

6 

6 

HSU 

1,9 

3.1 

1 

1 

HSH 

0.8 

1.9 

0 

0 

U 

1.0 

2.4 

6 

9 

U 

2,2 

3,6 

20 

28 

U 
HNH 

1,6 
1,9 

2,5 
2,8 

15 
41 

17 

UNU 

1.2 

2.7 

17 

34 

UNM 

2,2 

3.6 

22 

40 

63 

NU 

1.2 

2.4 

8 

7 

NH 

1.0 

2.6 

1 

0 

NH 

1,4 

2.3 

9 

5 

NNU 

1.4 

2.7 

3 

4 

NNH 

1,1 

2,6 

0 

0 

NNH 

0.4 

1,4 

0 

0 

N 

1.9 

2,8 

4 

11 

N 

1,3 

2.4 

0 

0 

N 

1.2 

2.2 

1 

2 

TABLE  C-37 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSED 

RUGGLES 

PROPOSED  RU(J(>LES 

CENTER 

CONDITIONS 

CENTER 

WIfH 

RtMEDIAL  DEVICES 

LOCATION   5 

2 

LOCATION   5 

2 

LOCATION   5 

2 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

WtlHHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

Gusr 

FALL 

WIN 

NNE 

1.5 

2.6 

5 

3 

NNE 

1,1 

2.1 

1 

0 

m£ 

1.2 

2.5 

5 

2 

NE 

1.3 

2,4 

12 

6 

NE 

1,0 

2,0 

3 

0 

NE 

0,9 

2,1 

8 

2 

ENE 

1.1 

2,1 

2 

1 

ENE 

1,1 

2.2 

2 

1 

ENE 

1.3 

2.3 

5 

2 

E 

1.4 

2,7 

7 

5 

E 

0>9 

2.0 

0 

0 

E 
ESE 

1.3 
0,8 

2,3 
1,7 

3 
0 

1 

ESE 

1.2 

2.4 

2 

0 

ESE 

O.B 

1.8 

0 

0 

0 

SE 

1.5 

2,5 

0 

0 

SE 

0.7 

1.6 

0 

0 

SE 

0.6 

1,4 

0 

0 

SSE 

1.6 

2,6 

0 

1 

SSE 

0,9 

1.9 

0 

0 

SSE 

0,3 

1,3 

0 

0 

s 

1.5 

3,0 

6 

5 

S 

1.0 

2.2 

0 

0 

S 
SSW 

0.7 
0.1 

1.6 
1,2 

0 
0 

0 

ssw 

1.9 

2,9 

9 

4 

SSW 

0.8 

1.8 

0 

0 

0 

sw 

1.8 

2.8 

17 

10 

SW 

0,5 

1,5 

0 

0 

SW 

0,1 

1.2 

0 

0 

usw 

1.5 

2.9 

13 

14 

WSW 

1,7 

3,0 

8 

4 

WSW 

1,4 

2,7 

8 

5 

u 

0.7 

1.9 

0 

0 

W 

1.7 

2.9 

19 

19 

W 
WNW 

1,4 
1,4 

2,8 
2,6 

25 
17 

32 

um 

1.4 

2.6 

13 

29 

WNW 

1,7 

3.1 

31 

41 

25 

NW 

1.4 

2,5 

12 

15 

NW 

1,8 

3,2 

34 

33 

NW 

1,6 

2,8 

27 

28 

NNU 

1.2 

2,2 

0 

0 

NNW 

1,4 

2,5 

1 

0 

NNW 

1.1 

2,2 

0 

0 

N 

1»6 

2.6 

2 

7 

N 

1.3 

2.3 

0 

1 

N 

1,1 

2.3 

3 

2 

LOCATION   53 

LOCATION   53 

LOCAIION   53 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.4 

2,6 

3 

3 

NNE 

1,0 

2.0 

1 

0 

NNE 

0,1 

1,2 

0 

0 

NE 

1.9 

3.1 

26 

19 

NE 

1.3 

2,4 

13 

6 

NE 

0,3 

1,4 

3 

1 

ENE 

1.8 

3.2 

16 

15 

ENE 

1,0 

2.4 

6 

3 

ENE 

0.2 

1,5 

O 

^ 

1 

E 

2.1 

3,5 

15 

16 

E 

1.4 

2,9 

12 

9 

E 

0,5 

1,5 

1 

0 

ESE 

1.2 

2.2 

0 

0 

ESE 

0,9 

2,3 

1 

0 

ESE 

0,4 

1,3 

2 

0 

SE 

1.0 

1,8 

0 

0 

SE 

1.0 

2.2 

0 

0 

SL 

0.6 

2.0 

1 

0 

SSE 

0.9 

2.1 

0 

0 

SSE 

1.1 

2,1 

0 

0 

SSE 

1,0 

2,3 

1 

2 

s 

1.1 

2,4 

0 

1 

S 
SSW 

1.1 
1.6 

2.2 
2.7 

1 

7 

1 

3 

S 

1.0 

2.2 

7 

5 

SSW 

2.0 

2.9 

5 

3 

SSW 

0,9 

2,2 

15 

7 

SW 

2.1 

3.3 

21 

18 

SW 

1,0 

2,2 

2 

1 

SW 

0.1 

1.6 

2 

0 

WSW 

1.8 

3.2 

12 

21 

WSW 

1,4 

3,0 

19 

18 

HSH 

0.9 

2.3 

26 

25 

W 

0,7 

2.2 

1 

2 

W 

1,4 

2,7 

20 

33 

W 

1,0 

2,0 

25 

39 

WNW 

0.5 

1.8 

0 

0 

WNW 

1,1 

2,4 

8 

14 

WNW 

0,8 

1.8 

8 

13 

NW 

0,7 

1.5 

0 

0 

NW 

1,1 

2,4 

8 

7 

NW 

0,7 

1.7 

8 

6 

NNW 

0,8 

2.0 

0 

0 

NNW 

1.0 

2,3 

1 

1 

NNW 

0,5 

1,4 

0 

0 

N 

1.1 

2.4 

0 

3 

N 

1,1 

2.4 

1 

3 

N 

0,5 

1.2 

0 

0 

LOCATION   54 

LOCATION   54 

LOCATION   54 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.1 

2.5 

7 

2 

NNE 

1,3 

2.4 

0 

0 

NNE 

0.6 

1.6 

0 

0 

NE 

1,8 

2,8 

23 

13 

NE 

0,8 

2,0 

1 

0 

NE 

0,6 

1,6 

1 

0 

ENE 

1.8 

3.0 

14 

11 

ENE 

2.2 

3.4 

11 

6 

ENE 

0.9 

2.0 

1 

0 

E 

1.7 

2.7 

6 

4 

E 

2.2 

3.7 

10 

6 

E 

1,4 

2,3 

2 

0 

ESE 

1.7 

2.8 

3 

1 

ESE 

2.4 

3.7 

6 

1 

ESE 

0,1 

1.7 

0 

0 

SE 

1,6 

2.6 

0 

0 

SE 

1.9 

2,9 

0 

0 

SE 

0,1 

1.2 

0 

0 

SSE 

1.0 

2.2 

0 

0 

SSE 

1.4 

2.6 

0 

0 

SSE 

0.1 

1,3 

0 

0 

S 

1,0 

2.3 

1 

1 

S 
SSW 

1,1 
1,2 

2.7 
3.0 

1 

2 

0 
0 

S 

0,7 

1.8 

0 

0 

SSW 

1,7 

2.6 

3 

1 

SSW 

0.5 

1.7 

0 

0 

SW 

1.7 

2.7 

9 

5 

SW 

1.0 

2,4 

0 

0 

SW 

0,1 

1,2 

0 

0 

WSW 

1.7 

2.8 

6 

6 

WSW 

1  ,4 

2.7 

0 

0 

WSW 

0.1 

1.6 

0 

0 

W 

1.6 

2.8 

14 

27 

U 

2.0 

3.3 

11 

12 

w 

1,1 

2,6 

9 

8 

WNW 

1.5 

2,6 

8 

IS 

WNW 

2,4 

3.8 

36 

57 

WNW 

1,6 

3,0 

31 

41 

NW 

1.3 

2,5 

7 

7 

NW 

1,7 

3.4 

16 

13 

NW 

1,6 

3.0 

34 

23 

NNW 

1.3 

2,6 

1 

2 

NNW 

2,1 

3.6 

5 

4 

NNW 

2,1 

3,4 

22 

16 

N 

1.0 

2.3 

0 

2 

N 

1.1 

2.5 

0 

0 

N 

1,0 

2.4 

0 

1 

TABLE  C-38 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSEr 

1  RUGGLES 

PROPOSED  RUGGLES 

CENJER 

CONDITIONS 

CENTER 

HliU 

1  RFiMEDIAL  DEVICES 

LOCATION   55 

LOCAFION   55 

LOCATION   55 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

Ht IGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.0 

2,2 

1 

1 

NNE 

1,6 

2.8 

4 

2 

NNE 

0,5 

1.4 

0 

0 

NE 

1.6 

2,7 

21 

11 

NE 

0,8 

1,9 

1 

0 

NE 

0,3 

1,3 

1 

0 

ENE 

1,7 

2.9 

14 

10 

ENE 

1,1 

2.7 

6 

3 

ENE 

0.7 

2.0 

5 

5 

E 

K6 
1.6 

2.6 
2,6 

4 
2 

3 
0 

E 

0,9 

3.0 

6 

3 

E 

1,0 

2,5 

11 

12 

ESE 

ESE 

0,8 

1,9 

0 

0 

ESE 

0,7 

1,4 

0 

0 

SE 

1.4 

2.5 

0 

0 

SE 

0,7 

1,4 

0 

0 

SE 

0,3 

1.4 

0 

0 

SSE 

1.1 

2.3 

0 

0 

SSE 

0,6 

1,6 

0 

0 

SSE 

0,5 

1,4 

0 

0 

S 

1.3 

2.5 

2 

1 

S 

1,0 

2.3 

0 

0 

S 

0,3 

1.6 

0 

0 

SSW 

1.6 

2.5 

2 

1 

SSW 

1,1 

3,3 

11 

4 

SSW 

1.4 

3.1 

42 

31 

SW 

1.7 

2.6 

7 

3 

SW 

1,3 

3.1 

11 

4 

SW 

1,0 

2,6 

31 

27 

WSW 

1.6 

2.9 

8 

8 

WSW 

1,5 

2.9 

3 

2 

WSW 

1.0 

2,2 

5 

10 

W 

1.6 

2.8 

17 

29 

W 
WNW 

1,4 
1,9 

3.0 
3,3 

13 
26 

17 
45 

W 

0,5 

1,5 

0 

1 

WNW 

1.4 

2,5 

7 

15 

WNW 

0,5 

1.5 

0 

0 

NW 

1,2 

2,4 

6 

6 

NW 

1,3 

3,1 

19 

19 

NW 

0,6 

1.6 

1 

1 

NNU 

1,7 

2,9 

6 

6 

NNW 

1,2 

2,8 

1 

1 

NNW 

0,8 

2.2 

2 

6 

N 

1,2 

2.5 

1 

4 

N 

1,0 

2,3 

0 

0 

N 

0,6 

1.9 

1 

5 

LOCATION   56 

LOCATION   56 

LOCATION  56 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

HtAN 

GUST 

FALL 

WIN 

NNE 

1,2 

2.5 

4 

2 

NNE 

1,2 

2.2 

5 

3 

NNE 

0.5 

1.6 

2 

1 

NE 

1.5 

2.7 

21 

11 

NE 

0>7 

1.7 

5 

1 

NE 

0,3 

1,3 

3 

1 

ENE 

1.9 

3.0 

17 

12 

ENE 

0,9 

2.1 

7 

4 

ENE 

0.1 

1.2 

0 

0 

E 

1,5 

2.5 

3 

2 

E 

0.5 

1,4 

0 

0 

E 
ESE 

0,4 
0,6 

1,3 
1,4 

0 
0 

0 

ESE 

1,3 

2.4 

2 

0 

ESE 

0,7 

1,5 

0 

0 

0 

SE 

0,9 

2,1 

0 

0 

SE 

0,5 

1,3 

0 

0 

SE 

0,4 

1.6 

0 

0 

SSE 

1,1 

2,4 

0 

0 

SSE 

0,1 

1,5 

0 

0 

SSE 

0,1 

1,6 

0 

0 

S 

1.5 

2,4 

1 

1 

S 

0,5 

1,5 

0 

0 

S 

0.6 

3,7 

2 

1 

SSW 

1.6 

2,5 

3 

1 

SSW 

0,9 

2.1 

4 

1 

SSW 

0.8 

1.8 

4 

1 

SU 

1.7 

2,6 

7 

4 

SW 

1,2 

2,4 

18 

8 

SW 

0,8 

1,3 

9 

3 

wsu 

1,4 

2,8 

7 

8 

WSW 

0,8 

2.1 

2 

2 

WSW 

0.3 

1.9 

6 

4 

w 

1,4 

2,7 

15 

27 

W 

0,8 

2,4 

23 

33 

W 

0,6 

1,8 

10 

12 

UNU 

1.6 

2,5 

7 

14 

WNW 

1,1 

2.3 

16 

28 

WNW 

0,8 

1,9 

16 

24 

NW 

1.1 

2,3 

5 

4 

NW 

1,1 

2.2 

16 

16 

NW 

0,9 

2.0 

33 

39 

NNW 

1.5 

2,7 

3 

4 

NNW 

1,1 

2,3 

3 

3 

NNW 

1,0 

2.1 

10 

8 

N 

1.6 

2,7 

3 

9 

N 

0,8 

2.0 

1 

3 

N 

0,6 

1.8 

3 

6 

LOCATION   57 

LOCATION   57 

LOCATION  57 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1,2 

2,4 

3 

2 

NNE 

1,3 

2.5 

1 

0 

NNE 

0,6 

1,5 

0 

0 

NE 

1.2 

2,4 

14 

6 

NE 

0.8 

1,8 

1 

0 

NE 

0.4 

1,3 

0 

0 

ENE 

1.6 

2,6 

9 

6 

ENE 

0.9 

2,1 

1 

0 

ENE 

0,6 

1.5 

0 

0 

E 

1.5 

2,5 

4 

3 

E 
ESE 

0.9 
0.7 

2,2 
1,8 

0 
0 

0 
0 

E 
ESE 

0,7 
0,4 

1.8 
1.4 

1 

0 

0 

ESE 

1,4 

2,4 

2 

0 

0 

SE 

1,0 

2,1 

0 

0 

SE 

1.0 

1,9 

0 

0 

SE 

0,3 

1.3 

0 

0 

SSE 

1.2 

2.4 

0 

0 

SSE 

0.8 

1,8 

0 

0 

SSE 

0,4 

1,3 

0 

0 

S 

1.6 

2,7 

3 

2 

S 

1.0 

2.2 

0 

0 

S 

0,9 

1.8 

0 

0 

SSW 

1.7 

2.6 

4 

2 

SSW 

1,6 

3.1 

5 

2 

SSW 

1.3 

2.4 

5 

1 

SW 

1.8 

2.7 

12 

6 

SW 

1,8 

3,6 

28 

13 

SW 

0,9 

2,2 

3 

1 

WSW 

1.5 

2.9 

12 

12 

WSW 

1,5 

3.4 

11 

9 

HSH 

0.8 

2.1 

1 

0 

W 

1,5 

2.7 

18 

31 

W 

1,3 

3,2 

17 

24 

W 

0,6 

2,0 

3 

2 

WNW 

1.5 

2.4 

7 

13 

WNW 

1,6 

3,2 

19 

33 

WNW 

1,3 

2,7 

33 

44 

NW 

0.9 

2,4 

8 

8 

NW 

1,4 

3.1 

17 

18 

NW 

1,5 

2.8 

38 

38 

NNW 

1.4 

2.5 

2 

2 

NNW 

1,3 

2,7 

0 

0 

NNW 

1,5 

2,8 

12 

7 

N 

1.5 

2,6 

2 

7 

N 

1,0 

2.3 

0 

0 

N 

1,4 

2.5 

4 

6 

TABLE  C-39 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED 

RUG6LES 

PROPOSED  RUGHLtS 

CENTER 

CONDITIONS 

CENTER 

WITH 

REMEDIAL  DEVICES 

LOCATION   58 

LOCATION   58 

LOCATION   58 

MINIt 

RATIOS 

WEIGHT 

HIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

ANGLE 

HEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1.2 

2,5 

8 

6 

NNE 

1.0 

2.4 

1 

1 

NNE 

0,6 

1,6 

0 

0 

HE 

0,9 

2.1 

10 

5 

NE 

0,9 

2,0 

2 

1 

NE 

0.6 

1.7 

3 

2 

ENE 

1,3 

2.5 

11 

8 

ENE 

1.2 

2,7 

6 

6 

ENE 

0.2 

1,4 

0 

0 

E 

1,6 

2.8 

12 

10 

E 

1.2 

2,8 

5 

5 

E 

0,5 

1,9 

1 

1 

ESE 

1,4 

2.5 

4 

1 

ESE 

0.9 

2.3 

1 

0 

ESE 

0,7 

1,9 

1 

0 

SE 

1,2 

2.2 

0 

0 

SE 

0,9 

1.9 

0 

0 

SE 

0.6 

1.6 

0 

0 

SSE 

1,1 

2.3 

0 

0 

SSE 

0.9 

2,3 

0 

0 

SSE 

0.6 

1,9 

0 

0 

S 

1.4 

2.4 

3 

2 

S 

1.2 

2.6 

1 

2 

S 
SSW 

1.0 
1.8 

2.4 
3.3 

3 
40 

4 

SSW 

1,5 

2.4 

4 

2 

SSW 

1.9 

3.7 

2/ 

19 

31 

SW 

1,4 

2.4 

9 

5 

SW 

1,9 

3,5 

44 

37 

SW 

1,3 

2,9 

45 

44 

USU 

1,4 

2.7 

11 

13 

WSW 

1.4 

2.9 

5 

9 

WSW 

0.7 

2.2 

2 

4 

W 

1,2 

2.3 

10 

18 

W 

1.1 

2,5 

5 

13 

W 

0,8 

1,9 

2 

8 

UNH 

0.9 

1.7 

0 

0 

WNW 

1,0 

2.1 

0 

1 

WNW 

0.7 

1,5 

0 

0 

m 

0,7 

2.0 

4 

3 

NW 

0.7 

1.9 

0 

0 

NW 

0.6 

l.V 

3 

4 

HHU 

1,3 

2>6 

7 

9 

NNW 

1,1 

2,2 

0 

0 

NNW 

0,8 

1,7 

0 

0 

H 

1,5 

2.7 

6 

17 

N 

1.2 

2.5 

1 

4 

N 

0.7 

1.7 

0 

1 

LOCATION   59 

LOCATION   59 

LOCATION   59 

HIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

0.6 

2.0 

1 

0 

NNE 

0.8 

2,0 

0 

0 

NNE 

0.5 

1.5 

0 

0 

NE 

0,8 

2,2 

S 

4 

NE 

0.8 

2,0 

1 

1 

NE 

0.5 

1,3 

1 

0 

ENE 

1,3 

2.8 

13 

10 

ENE 

1.6 

3.3 

14 

13 

ENE 

0.4 

1.8 

2 

2 

E 

1.9 

3.2 

17 

15 

E 

1,5 

3.1 

6 

6 

E 

0,6 

2,1 

4 

5 

ESE 

1.7 

3.0 

7 

3 

ESE 

0,8 

2,6 

1 

0 

ESE 

0.7 

2,1 

2 

1 

SE 

1.6 

2.7 

1 

0 

SE 

0.9 

1,8 

0 

0 

St 

0,6 

1.8 

0 

0 

SSE 

1.2 

2.4 

0 

0 

SSE 

0,8 

2,1 

0 

0 

SSE 

0,7 

1,8 

0 

0 

S 

1.3 

2.7 

3 

3 

S 

1»1 

3.0 

3 

3 

S 

1.0 

2.3 

3 

4 

S5U 

1.4 

2.4 

2 

1 

SSW 

2,0 

3.7 

19 

13 

SSW 

1.6 

3,3 

49 

30 

SW 

1.4 

2,4 

4 

2 

SW 

2.2 

3.8 

44 

37 

SW 

0,9 

2.7 

35 

33 

USU 

1.5 

2.9 

14 

16 

WSW 

1.6 

3,0 

5 

8 

WSW 

0.7 

1,7 

0 

0 

W 

1,2 

2.7 

16 

29 

W 

1.4 

2,6 

3 

9 

w 

0,6 

1.9 

2 

7 

WNU 

1.1 

2,1 

2 

3 

WNW 

1,3 

2,6 

3 

10 

WNW 

0,5 

1,5 

0 

0 

m 

1,0 

2.1 

3 

2 

NW 

0.7 

2,2 

1 

0 

NW 

0.6 

1.7 

1 

1 

NNW 

1,6 

2.9 

8 

11 

NNW 

1,0 

2,1 

0 

0 

NNW 

0,9 

2,0 

1 

2 

N 

1,0 

2.2 

0 

2 

N 

0,9 

2,2 

0 

1 

N 

0.8 

2,0 

1 

5 

LOCATION   60 

LOCATION   60 

LUCATIUN   60 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

ANGLE 

MEAN 

GUST 

FALL 

WIN 

NNE 

1,5 

2.6 

5 

4 

NNE 

1.3 

2,4 

3 

1 

NNE 

1.5 

2.8 

12 

7 

NE 

1.5 

2.6 

17 

9 

NE 

1.0 

2,2 

8 

2 

NE 

1,1 

2,1 

8 

3 

ENE 

1,3 

2.6 

8 

6 

ENE 

1.7 

2.9 

13 

8 

ENE 

1.6 

2.7 

13 

8 

E 

1,4 

2.5 

4 

3 

E 

1,9 

3,0 

11 

7 

E 
ESE 

1,7 
1,1 

2,7 

2,3 

9 
2 

6 

ESE 

1,3 

2,4 

2 

0 

ESE 

1,4 

2,6 

3 

0 

0 

SE 

1,4 

2.3 

0 

0 

SE 

0.9 

2,1 

0 

0 

SE 

0,5 

1,6 

0 

0 

SSE 

1.5 

2.5 

0 

0 

SSE 

0,8 

1,8 

0 

0 

SSE 

0,7 

1,8 

0 

0 

S 

1,2 

2.5 

2 

2 

S 

0.9 

2,3 

1 

1 

S 

0,7 

2,2 

1 

0 

SSW 

1,7 

2.9 

10 

5 

SSW 

0.6 

1.5 

0 

0 

SSW 

0.6 

1,6 

0 

0 

SW 

1,9 

2.8 

14 

9 

SW 

0,7 

1,6 

0 

0 

SW 

0,3 

l.i 

0 

0 

WSW 

1,8 

2.9 

11 

13 

WSW 

1,7 

2.9 

10 

8 

HSH 

1.3 

2.6 

8 

6 

W 

0.8 

2.4 

4 

8 

W 

1,7 

2,9 

24 

33 

U 

1,4 

2,7 

22 

31 

WNW 

1.1 

2.3 

3 

6 

WNW 

1,4 

2,6 

11 

16 

HNW 

1,2 

2,3 

7 

10 

NW 

1.3 

2.7 

16 

24 

NW 

0,6 

2.4 

7 

5 

NW 

0,7 

2,0 

2 

1 

NNW 

0,9 

2.4 

1 

1 

NNW 

0,9 

2.3 

0 

0 

NNW 

0,8 

2,4 

2 

2 

N 

1.4 

2.7 

2 

9 

N 

1,7 

3.1 

10 

18 

N 

1.8 

3,1 

14 

26 

TABLE  C-AO 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED  RU66LES 

PROPOSED  RUGGLES 

CENTER 

CONDITIONS 

! 

CENTER 

WITH  REMEDIAL  DEIVCES 

LOCAriON 

1 

LOCATION 

1 

LOCATION 

1 

HIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

HtlGHf 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.5 

2,1 

5 

NNE 

1,8 

2.3 

2 

NNE 

0.3 

0.6 

0 

NE 

1.4 

2,0 

13 

NE 

0.9 

1.4 

0 

NE 

0,2 

0,6 

0 

ENE 

1.7 

2.3 

13 

ENE 

1.1 

1.7 

0 

ENE 

0.1 

0.7 

0 

E 

1.4 

2,0 

4 

E 

0,8 

1.4 

0 

E 

0,1 

0,6 

0 

ESE 

1.2 

1,8 

1 

ESE 

0,8 

1.3 

0 

ESE 

0,1 

0,2 

0 

SE 

0.9 

1,5 

0 

SE 

0,9 

1.5 

0 

SE 

0.5 

1.1 

0 

SSE 

1.2 

1,8 

0 

SSE 

1,3 

2,0 

0 

SSE 

1,0 

1,4 

0 

S 

1.6 

2,2 

4 

S 

2,2 

2.9 

4 

S 

1,4 

1.8 

2 

SSH 

1.7 

2,2 

6 

SSW 

2,4 

3,1 

11 

SSH 

1.7 

2.2 

12 

SW 

1.8 

2.3 

20 

SW 

2.1 

2,7 

9 

SH 

1,8 

2,4 

39 

WSW 

1.3 

2.0 

5 

WSW 

1,6 

2,4 

3 

HSH 

1,5 

2.1 

19 

W 

1.1 

1.9 

9 

W 

1.3 

2,3 

7 

W 

1,3 

1,/ 

10 

UNH 

1.3 

1.8 

10 

WNH 

1.5 

2,2 

5 

WNW 

1,3 

1,8 

18 

m 

1.1 

1.6 

2 

NW 

2,0 

2,7 

20 

NW 

0,7 

1.3 

1 

NNW 

1.2 

1.8 

0 

NNW 

2,5 

3,3 

26 

NNW 

0,1 

0,6 

0 

N 

1.5 

2,1 

7 

N 

2.3 

3,1 

14 

N 

0,5 

0.8 

0 

LOCATION 

2 

LOCATION 

2 

LOCATION 

2 

HIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.5 

2.0 

2 

NNE 

0.6 

0.9 

0 

NNE 

0.4 

0,7 

0 

NE 

1.6 

2,2 

13 

NE 

0.3 

0.6 

0 

NE 

0,1 

0,5 

0 

ENE 

1.8 

2.3 

9 

ENE 

0,4 

0.8 

0 

ENE 

0,1 

0,7 

0 

E 

1.4 

2,0 

2 

E 

0,5 

0,8 

0 

E 

0,1 

1.2 

3 

ESE 

1.0 

1,6 

0 

ESE 

0.7 

1,1 

0 

Est 

0,3 

0.6 

0 

SE 

0.8 

1,3 

0 

SE 

1,1 

1,7 

0 

SE 

0,1 

0.6 

0 

SSE 

1.2 

1,8 

0 

SSE 

1,1 

1,8 

0 

SSE 

0,5 

0,9 

0 

S 

1.6 

2,2 

2 

S 

1,2 

1,9 

1 

S 

0,6 

1.0 

0 

SSH 

1.8 

2,3 

5 

SSW 

0,9 

1.5 

0 

SSW 

0.8 

1,0 

0 

SW 

1,9 

2,4 

12 

SW 

0,1 

1,0 

0 

SW 

0,8 

1,5 

14 

HSW 

1,3 

1,9 

2 

WSW 

0,2 

1.2 

0 

WSW 

0,9 

1.7 

i2 

U 

1,5 

2,2 

20 

W 

0,4 

1,4 

0 

W 

0,8 

1,5 

40 

UNU 

1,6 

2.2 

24 

WNW 

1.7 

2,4 

90 

WNW 

0,1 

1,3 

14 

NW 

1,3 

1,8 

2 

NW 

1,1 

1,8 

9 

NW 

0.1 

0.7 

0 

NNW 

1,4 

2,0 

1 

NNW 

0.9 

1.4 

0 

NNH 

0,4 

0,9 

0 

N 

1.7 

2.3 

7 

N 

0.5 

1,0 

0 

N 

0.4 

0.8 

0 

LOCATION 

3 

LOCATION 

3 

LOCATION 

3 

HIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.5 

2.1 

3 

NNE 

1.0 

1.6 

0 

NNE 

0.2 

0.7 

0 

NE 

1.7 

2.2 

12 

NE 

0,2 

0.8 

0 

NE 

0,2 

0,6 

0 

ENE 

1.4 

2.0 

3 

ENE 

0,5 

1.1 

0 

ENE 

0.1 

0.6 

0 

E 

1.6 

2,2 

4 

E 

1,3 

1.9 

0 

E 
ESE 

0,1 
0,4 

0,6 
0,9 

0 

ESE 

0.8 

1,4 

0 

ESE 

1,5 

2.3 

0 

0 

SE 

0,7 

1.2 

0 

SE 

1,6 

2.4 

0 

SE 

0.1 

1,0 

0 

SSE 

1,1 

1.7 

0 

SSE 

1.1 

1.8 

0 

SSE 

0,3 

1,2 

0 

S 

1,5 

2,1 

1 

S 

1.0 

1.8 

0 

S 

0.7 

1,3 

0 

SSH 

1.9 

2,4 

6 

SSH 

0.9 

1.7 

0 

SSH 

0.9 

1.3 

0 

SH 

1,9 

2.4 

12 

SH 

1,8 

2.5 

4 

SH 

1,3 

2.0 

12 

HSU 

1.3 

2.0 

2 

HSH 

1.7 

2.6 

6 

HSH 

1,5 

2.4 

33 

W 

1.6 

2.4 

27 

W 

2,0 

2.9 

33 

H 

1,4 

2.3 

58 

UNH 

1.6 

2,2 

20 

WNW 

2,3 

3.0 

55 

WNW 

0,5 

0.9 

0 

NW 

1.2 

1.7 

1 

NH 

1.3 

2.1 

2 

NW 

0.1 

0.7 

0 

NNH 

1,5 

2.1 

1 

NNW 

1.0 

1.5 

0 

NNH 

0,7 

1.1 

0 

N 

1.7 

2.3 

6 

N 

1.0 

1,5 

0 

N 

0,3 

0.7 

0 

TABLE  C— 41 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSED 

RUGGLES 

PROPOSED  RUGGLES 

CENTER 

CONDITIONS 

CLNTER 

Hn> 

1  RtMEDIAL  DEIVCES 

LOCATION 

4 

LOCATION 

4 

LOCATION 

4 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HhlGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.6 

2,3 

9 

NNE 

0.9 

1,7 

1 

NNE 

0,7 

1.4 

0 

NE 

0,8 

1,4 

1 

NE 

0.7 

1,3 

0 

NE 

0,6 

1,2 

0 

ENE 

0,6 

1,1 

0 

ENE 

0.6 

1,2 

0 

ENE 

0.7 

1.4 

0 

E 

O.S 

1,2 

0 

E 

0.9 

1.6 

1 

E 

1.0 

1.6 

1 

E5E 

0.9 

1,3 

0 

ESE 

1>2 

1.8 

1 

ESE 

1,3 

1.8 

1 

SE 

0.8 

1,3 

0 

SE 

1.1 

1,6 

0 

SE 

1,2 

1.6 

0 

SSE 

1.2 

1,9 

0 

SSE 

0.7 

1.4 

0 

SSE 

1.0 

1,6 

0 

S 

1.7 

2.3 

5 

S 

1.3 

1.9 

1 

S 

1.1 

1.7 

0 

SSW 

2.0 

2.5 

16 

SSW 

1.6 

2.0 

3 

SSW 

1.4 

1,9 

2 

SW 

1.7 

2.2 

10 

SW 

1,4 

1.9 

4 

SW 

1,3 

1,8 

2 

WSW 

1,2 

1.7 

1 

WSW 

1.0 

1.6 

1 

WSW 

1.2 

1.7 

1 

W 

1.1 

1.7 

2 

W 

1,3 

2.1 

26 

w 

1,4 

2,1 

24 

WNW 

1.4 

2.0 

14 

WNW 

1,6 

2.3 

57 

WNW 

1,7 

2,3 

60 

NU 

1.5 

2.0 

12 

NW 

1.2 

1.8 

5 

NW 

1.3 

1.8 

7 

NNW 

2.0 

2.5 

18 

NNW 

1.1 

1.7 

0 

NNW 

1.2 

1,7 

0 

N 

1,8 

2.4 

12 

N 

1.0 

1,7 

1 

N 

0.9 

1.5 

0 

LOCATION 

5 

LOCATION 

5 

LOCAIION 

5 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.5 

2.0 

4 

NNE 

1.6 

2,2 

3 

NNE 

1.0 

1.4 

3 

NE 

1.4 

2.0 

11 

NE 

1,0 

1.5 

1 

NE 

0,8 

1.2 

2 

ENE 

1,8 

2.4 

13 

ENE 

0.9 

1,6 

0 

ENE 

0,6 

0,9 

0 

E 

1,4 
1.3 

1,9 
1,9 

2 

1 

E 

0,9 

1.6 

0 

E 

0,5 

0.9 

0 

ESE 

ESE 

0.9 

1.5 

0 

ESE 

0.1 

0,2 

0 

SE 

1.0 

1,5 

0 

SE 

1.2 

1.9 

0 

SE 

0.8 

l.b 

1 

SSE 

1,4 

1,9 

0 

SSE 

1.4 

2.1 

0 

SSE 

1,1 

1.8 

2 

S 

1.6 

2.1 

2 

S 

1.8 

2.3 

2 

S 

1.0 

1.7 

7 

SSW 

1.6 

2,1 

3 

SSW 

1.5 

2.0 

1 

SSW 

1.0 

1.6 

5 

SW 

1,7 

2,1 

8 

SW 

1.3 

1.8 

0 

SW 

1,0 

1.5 

7 

WSW 

1,2 

1.9 

2 

WSW 

0.8 

1.7 

0 

WSW 

1.2 

1.8 

24 

W 

1.1 

1.9 

9 

W 

0.6 

1.5 

0 

W 

1.0 

1.3 

6 

WNW 

1.6 

2.2 

29 

WNW 

1.3 

1.8 

2 

WNW 

1,1 

1.4 

15 

NW 

1.5 

2.1 

16 

NW 

1,7 

2.4 

26 

NW 

1.0 

1,5 

14 

NNW 

0.9 

1.4 

0 

NNW 

2.3 

3.1 

42 

NNW 

1,2 

1.6 

7 

N 

1.1 

1.6 

0 

N 

2.2 

2.9 

23 

N 

1,1 

1.6 

7 

LOCATION 

6 

LOCATION 

6 

LOCATION 

6 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HtlUHl 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.5 

2.1 

2 

NNE 

1,0 

1.8 

0 

NNE 

1.1 

i,7 

1 

NE 

1.6 

2.1 

10 

NE 

0.0 

1.2 

0 

NE 

0,6 

1.3 

0 

ENE 

1.7 

2.2 

6 

ENE 

0.9 

1.4 

0 

ENE 

0.4 

1.0 

0 

E 

1.5 

2.0 

2 

E 

0.8 

1.3 

0 

E 
ESE 

0,4 
0,6 

1.1 
1.6 

0 

ESE 

1,0 

1,6 

0 

tSE 

1>0 

1.9 

0 

0 

SE 

1,0 

1.4 

0 

SE 

1.7 

2.4 

0 

SE 

1,4 

2.1 

1 

SSE 

1,4 

1.9 

0 

SSE 

1,4 

2.1 

0 

SSE 

1,4 

2.0 

0 

S 

1.7 

2.2 

2 

S 

1.6 

2.1 

0 

S 

1,4 

1,8 

1 

SSW 

1,7 

2.2 

2 

SSW 

1.1 

1.7 

0 

SSW 

1.2 

1,6 

0 

SW 

1.8 

2.3 

9 

SW 

0,0 

1.4 

0 

SW 

0.9 

1.5 

0 

WSW 

1,1 

1.8 

0 

WSW 

0.9 

1.9 

0 

WSW 

0.9 

2.0 

4 

w 

1,5 

2.3 

21 

w 

0.9 

1.6 

0 

u 

1,1 

1.9 

6 

WNW 

1.8 

2.4 

35 

WNW 

1,6 

2.1 

4 

WNW 

1,3 

1.9 

7 

NW 

1,4 

2.0 

6 

NW 

2,1 

2.9 

42 

NW 

1,5 

2.1 

16 

NNW 

1.1 

1.6 

0 

NNW 

2,7 

3,5 

40 

NNW 

2.2 

2.9 

41 

N 

1,6 

2.2 

4 

N 

2.1 

3,0 

13 

N 

1.9 

2.7 

23 

TABLE  C-42 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED 

1  RUG6LES 

PROPOSED  RUGGLtS 

CENTER 

CONDITIONS 

CENTER 

HITK 

1  REMEDIAL  DEIVCES 

LOCATION 

7 

LOCATION 

7 

LOCATION 

7 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEI6H1 

WIND 

RATIOS 

WEIGHT 

AN6LL" 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

Gusr 

ANNUAL 

NNE 

1.6 

2.2 

4 

NNE 

0,9 

1.6 

0 

NNE 

0.9 

1,'j 

0 

NE 

1,6 

2.1 

10 

NE 

0,7 

1.0 

0 

NE 

0,4 

0.8 

0 

ENE 

1.3 

2.1 

4 

ENE 

0,8 

1.3 

0 

ENE 

0.8 

1.6 

2 

E 

1.2 

1.8 

1 

E 

1.4 

1.9 

1 

E 

1,6 

2.3 

11 

ESE 

1.0 

1.4 

0 

ESE 

1,6 

2.2 

1 

ESE 

2,0 

2,6 

12 

SE 

1.3 

1.8 

0 

SE 

1.4 

1.8 

0 

SE 

1.5 

1.9 

1 

SSE 

1.6 

2.1 

0 

SSE 

1.6 

2.1 

0 

SSE 

1,5 

2,0 

1 

S 

1.7 

2.1 

2 

S 

1.5 

2.0 

1 

S 

1>4 

1,9 

2 

SSW 

1.7 

2.2 

2 

SSW 

1.4 

1.9 

0 

SSW 

1.3 

1.7 

0 

SW 

1.8 

2.3 

8 

SW 

1,4 

1.9 

1 

SW 

1,1 

1,7 

1 

WSW 

1.3 

2.1 

3 

WSW 

1.0 

1.7 

0 

WSW 

0,8 

1.5 

0 

W 

1.6 

2.3 

25 

W 

1.5 

2.2 

10 

w 

1,2 

1,8 

9 

WNW 

1.4 

2.2 

19 

WNW 

1>6 

2,4 

27 

WNW 

1,3 

1,9 

19 

NW 

1.7 

2.3 

18 

NW 

1.9 

2,4 

23 

NW 

1,4 

1  .9 

15 

NNW 

1.4 

2.0 

1 

NNW 

2,1 

2,8 

18 

NNW 

1,1 

1,9 

2 

N 

1,5 

2.1 

3 

N 

2,0 

2.8 

18 

N 

1,6 

2,6 

25 

LOCATION 

8 

LOCATION 

8 

LOCAIION 

8 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.7 

2.2 

3 

NNE 

1,0 

1.5 

0 

NNE 

0,7 

1,1 

0 

NE 

1.6 

2.2 

9 

NE 

0.9 

1.4 

0 

NE 

0,7 

1,2 

0 

ENE 

1.1 

1.7 

1 

ENE 

l.S 

2.2 

3 

ENE 

1,4 

2,0 

6 

E 

1.3 

2,0 

2 

E 

1,8 

2.4 

5 

E 

1,6 

2,2 

6 

ESE 

0.8 

1.2 

0 

ESE 

2.1 

2,7 

4 

ESE 

1,9 

2,5 

6 

SE 

0.9 

1.4 

0 

SE 

2.0 

2,8 

2 

SE 

1,7 

2,4 

2 

SSE 

1.4 

2.0 

0 

SSE 

1,5 

2.0 

0 

SSE 

1,4 

1,9 

0 

S 

1.7 

2.3 

2 

S 

1.3 

1.8 

0 

S 

1,1 

1,6 

0 

SSW 

1.8 

2.3 

3 

SSW 

1.0 

1.5 

0 

SSW 

1,1 

1,5 

0 

SW 

1.8 

2.3 

7 

SW 

1,0 

1.5 

0 

SW 

1,1 

1,6 

0 

WSW 

1.3 

2.0 

1 

WSW 

1.1 

1.8 

0 

WSW 

1,2 

1,8 

1 

w 

1.7 

2,4 

23 

W 

1,6 

2.3 

12 

W 

1,5 

2,2 

30 

WNW 

1.7 

2>4 

34 

WNW 

i.y 

2.6 

38 

WNW 

1,6 

2.1 

29 

NW 

1.6 

2.2 

10 

NW 

1.9 

2.7 

35 

NW 

1,3 

1,9 

10 

NNW 

1.5 

2.0 

0 

NNW 

1.2 

2.1 

1 

NNW 

1.5 

2.3 

8 

N 

1.9 

2.4 

7 

N 

0.9 

1.4 

0 

N 

0,7 

1.2 

0 

LOCATION 

9 

LOCATION 

9 

LOCATION 

9 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.7 

2.3 

8 

NNE 

0.9 

1.4 

0 

NNE 

0,7 

1  ,i> 

0 

NE 

0.7 

1.4 

1 

NE 

0,8 

1.3 

0 

NE 

0,7 

1.3 

0 

ENE 

0.6 

1,1 

0 

ENE 

0,6 

1.2 

0 

ENE 

0,6 

1.2 

0 

E 

0.5 

1,0 

0 

E 

0.8 

1.4 

0 

E 

0,9 

1.4 

0 

ESE 

0.8 

1.1 

0 

ESE 

0,8 

1.4 

0 

ESE 

0,9 

1.4 

0 

SE 

0.9 

1.4 

0 

SE 

0,7 

1.3 

0 

SE 

0,8 

1.2 

0 

SSE 

1.4 

2.0 

0 

SSE 

1,2 

1.8 

0 

SSE 

1,1 

1.7 

0 

S 

1.5 

2.1 

2 

S 

1,2 

1.8 

1 

S 

1,1 

1,7 

0 

SSW 

1.8 

2.3 

5 

SSW 

1,4 

1.9 

1 

SSW 

1,3 

1.8 

1 

SW 

1.5 

2.0 

3 

SW 

1,3 

1.8 

1 

SW 

1,4 

1,9 

3 

WSW 

1.3 

1.8 

1 

WSW 

1,2 

1.7 

1 

WSW 

1,3 

1.9 

3 

w 

1.5 

2.1 

15 

W 

1,6 

2.3 

30 

w 

1,7 

2.3 

40 

WNW 

1.5 

2.2 

28 

WNW 

1,8 

2.4 

53 

WNW 

1,6 

2,3 

48 

NW 

1.6 

2.1 

13 

NW 

1.5 

2,0 

12 

NW 

1,2 

1.8 

5 

NNW 

1.9 

2,5 

12 

NNW 

1.0 

1.6 

0 

NNW 

1,0 

1,7 

0 

N 

1.9 

2.5 

13 

N 

1.2 

1.8 

1 

N 

1,0 

1.6 

0 

TABLE  C-43 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSE! 

RU6GLES 

PROPOSED  RUGGLES 

CENTER 

CONDITIONS 

CENTER 

HUH  REMEDIAL  DEIVCES 

LOCATION   10 

LOCATION   10 

LOCATION   10 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

WtlGHl 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1,5 

2,1 

3 

NNE 

0.8 

1.2 

1 

NNE 

0,6 

0,9 

0 

NE 

1.7 

2.3 

15 

NE 

0,7 

1.1 

2 

NE 

0,5 

0,9 

1 

ENE 

1.5 

2.1 

5 

ENE 

0,7 

0.9 

0 

ENE 

0.4 

0.7 

0 

E 

1.6 
0.8 

2.2 
1.4 

5 
0 

E 

0.9 

1.3 

2 

E 
ESE 

0,2 
0,1 

0,6 
1.3 

0 

ESE 

ESE 

0.6 

1.1 

0 

3 

SE 

0.2 

0.8 

0 

SE 

0.6 

1.3 

0 

SE 

0.5 

1.2 

0 

SSE 

1.0 

1.6 

0 

SSE 

0.1 

1.5 

1 

SSE 

0,6 

1,2 

0 

S 

1.5 

2.1 

1 

S 

0.1 

1,2 

1 

S 

0.7 

1.2 

1 

SSU 

2.0 

2.5 

8 

SSW 

1.0 

1.7 

13 

SSW 

1.0 

1.6 

19 

SW 

2,0 

2.5 

18 

SW 

1,2 

1.9 

50 

SW 

0.9 

1,7 

60 

USW 

1.4 

2,0 

2 

WSW 

0.9 

1.7 

20 

WSW 

0,6 

1.4 

17 

U 

1.6 

2>3 

26 

w 

0.7 

1.2 

4 

W 

0.3 

0.9 

0 

WNU 

1.4 

2.0 

11 

WNW 

0,6 

1.0 

0 

HNW 

0,2 

0,7 

0 

m 

1.2 

1.7 

1 

NW 

0.8 

1.2 

2 

NW 

0.1 

0.6 

0 

NNW 

1.5 

2.0 

1 

NNW 

0.6 

1.1 

0 

NNW 

0,1 

0.6 

0 

N 

1.5 

2,1 

3 

N 

0.8 

1.2 

1 

N 

0,1 

0.7 

0 

LOCATION   13 

LOCAIION   11 

LOCATION   11 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.5 

2.0 

3 

NNE 

1.1 

1.7 

1 

NNE 

0.9 

1.4 

0 

NE 

i.e 

2.3 

17 

NE 

1.1 

1.6 

2 

NE 

1,0 

1.6 

2 

ENE 

1,5 

2.1 

5 

ENE 

2.0 

2.5 

17 

ENE 

2.1 

2.5 

19 

E 

1.6 

2.2 

5 

E 

ESE 

2.0 
1.9 

2.6 
2.7 

17 
11 

E 
ESE 

1.9 
1.9 

2.5 
2.6 

15 

ESE 

0,7 

1.3 

0 

9 

SE 

0.3 

1.0 

0 

SE 

1.6 

2.5 

3 

SE 

1.6 

2,5 

2 

SSE 

0.3 

1.4 

0 

SSE 

0>9 

1.8 

0 

SSE 

0,6 

1.5 

0 

S 

1,4 

2.0 

1 

S 

1.1 

1.9 

1 

S 

1.0 

1.7 

0 

SSW 

2.0 

2,5 

9 

SSW 

1.8 

2.5 

13 

SSW 

1,5 

2.3 

8 

SW 

2.0 

2.5 

19 

SW 

1,6 

2,6 

32 

SW 

1.8 

2,7 

43 

WSU 

1.4 

2.1 

4 

WSW 

0.9 

1.9 

2 

WSW 

1.0 

1,9 

2 

W 

1.6 

2.3 

24 

w 

1.0 

1.6 

1 

w 

0,8 

1.4 

0 

WNW 

1.3 

1.9 

6 

WNW 

0,/ 

1.2 

0 

WNW 

0,8 

1.2 

0 

NW 

1.1 

1.7 

1 

NW 

0,7 

1.1 

0 

NW 

0,7 

1.0 

0 

NNW 

1,5 

2.1 

2 

NNW 

0.0 

1.1 

0 

NNW 

0,6 

1.0 

0 

N 

1.4 

2.0 

2 

N 

1.0 

1.4 

0 

N 

0,8 

1.3 

0 

LOCATION   12 

LOCATION   1 

2 

LOCATION   12 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.4 

1,9 

2 

NNE 

0,8 

1,4 

0 

NNE 

0.5 

3  .0 

0 

NE 

1.6 

2,2 

13 

NE 

0,7 

1.3 

1 

NE 

0,7 

1.4 

1 

ENE 

1.7 

2,2 

7 

ENE 

1.8 

2.3 

20 

ENE 

2,1 

2.6 

27 

E 

1.5 

2,1 

3 

E 

1.7 

2.4 

17 

E 
ESE 

1.7 
1,7 

2.4 

2.3 

15 

ESE 

1.3 

1,8 

0 

ESE 

1.7 

2.4 

8 

7 

SE 

0.7 

1,3 

0 

SE 

1.6 

2.3 

2 

SE 

1.6 

2.2 

2 

SSE 

0.6 

1,4 

0 

SSE 

1.1 

2,0 

1 

SSE 

1,1 

1.9 

0 

S 

0.8 

1.5 

0 

S 

1.3 

2,1 

4 

S 

1,4 

2,1 

4 

SSW 

1,7 

2,2 

4 

SSW 

1.7 

2.2 

12 

SSW 

1.5 

2.1 

5 

5W 

2,0 

2.5 

18 

SW 

1.5 

2>0 

13 

SW 

1.5 

2.2 

17 

WSW 

1,5 

2.1 

6 

WSW 

1.3 

2.0 

11 

WSW 

1.3 

2,0 

8 

W 

1,7 

2.3 

31 

w 

1,1 

1,8 

10 

W 

1,2 

1.8 

11 

WNW 

1,5 

2.0 

12 

WNW 

0,8 

1.3 

0 

WNW 

0.9 

1.3 

0 

NW 

1,2 

1.8 

2 

NW 

0.6 

1,0 

0 

NW 

0,6 

O.V 

0 

NNW 

1,5 

2.0 

1 

NNW 

0.7 

1.0 

0 

NNW 

0,4 

0,9 

0 

N 

1.3 

1.9 

1 

N 

0.7 

1.1 

0 

N 

0,6 

1  il 

0 

TABLE  C-AA 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED 

1  RU6GLES 

PROPO 

SED  RU6GLES 

CENfER 

CONDITIONS 

CENTER 

WITH 

1  REMEDIAL  DEIVCES 

LOCATION   13 

LOCATION   13 

LOCATION   13 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1,4 

1.9 

2 

NNE 

0.8 

1.4 

0 

NNE 

0.7 

1.2 

0 

NE 

1.5 

2.0 

10 

NE 

0.6 

1.2 

0 

NE 

0,9 

1.6 

5 

ENE 

1.6 

2.1 

6 

EHE 

1.9 

2.6 

18 

ENE 

1.5 

2,0 

8 

E 

1.6 

2.2 

5 

E 

1,2 

2.1 

5 

E 

1,1 

1.8 

2 

E5E 

1.3 

1.8 

0 

ESE 

1,0 

1.9 

1 

ESE 

1,1 

1.7 

1 

SE 

1.3 

1.9 

0 

SE 

0.7 

1.4 

0 

SE 

1.0 

1.6 

0 

SSE 

1.0 

1.6 

0 

SSE 

0,8 

1.7 

0 

SSE 

1,1 

1.8 

0 

S 

0.5 

1.2 

0 

s 

2.0 

2.9 

16 

S 

1.7 

2.5 

14 

SSW 

1,4 

2.1 

2 

SSW 

2,4 

2.9 

35 

SSW 

1.9 

2.5 

24 

SW 

1.9 

2.4 

15 

SW 

1,8 

2.4 

19 

SW 

1,7 

2.3 

27 

WSU 

1.6 

2.2 

9 

WSW 

1.0 

1,8 

1 

WSW 

1.1 

1.8 

4 

W 

1.7 

2.3 

29 

w 

WNW 

1.1 
0,9 

1.7 
1.5 

3 

1 

W 

1,2 

1.8 

13 

WNW 

1.5 

2.1 

16 

WNW 

1,0 

1.5 

2 

NW 

1.3 

1.8 

4 

NW 

0,6 

1.0 

0 

NW 

0.6 

1,0 

0 

NNW 

1.4 

2.1 

2 

NNW 

0.8 

1,0 

0 

NNW 

0,5 

0.9 

0 

N 

1.2 

1.8 

1 

N 

0.4 

0.9 

0 

N 

0,4 

0.9 

0 

LOCATION   14 

LOCATION   14 

LOCATION   14 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.4 

1.9 

2 

NNE 

2.0 

2.8 

21 

NNE 

2.0 

2,7 

23 

NE 

1.4 

2.0 

8 

NE 

0.9 

1.6 

1 

NE 

1,1 

1.8 

5 

ENE 

1.5 

2.1 

5 

ENE 

1.0 

1.5 

0 

ENE 

1.6 

2.3 

12 

E 

1.5 

2.0 

3 

E 

0.9 

1.6 

0 

E 

1,2 

2.0 

4 

ESE 

1.3 

1.8 

0 

ESE 

0,8 

1.6 

0 

ESE 

1,1 

1.7 

0 

SE 

1.5 

2.0 

0 

SE 

1.1 

1.8 

0 

SE 

1.2 

1.7 

0 

SSE 

0.8 

1.3 

0 

SSE 

1,8 

2.6 

2 

SSE 

1,5 

2.3 

1 

S 

0.6 

1.2 

0 

S 

2.3 

3.0 

15 

S 

1,9 

2.5 

8 

SSW 

1.3 

2,0 

1 

SSW 

2.3 

2.8 

21 

SSH 

1.8 

2.3 

9 

SW 

1.7 

2.2 

8 

SW 

1.5 

2.1 

5 

SW 

1,4 

2.0 

5 

WSW 

1.6 

2.2 

7 

WSW 

0.7 

1.4 

0 

WSW 

0.8 

1.4 

0 

W 

1.7 

2.3 

32 

w 

1.0 

1.5 

0 

W 

0,9 

1,5 

1 

WNW 

1.6 

2.2 

27 

WNW 

1.0 

1.8 

3 

WNW 

o.y 

1.3 

0 

NW 

1.3 

1,8 

4 

NW 

0.9 

1.5 

0 

NW 

0.7 

1.1 

0 

NNW 

1.1 

1.8 

0 

NNW 

2.1 

2.7 

20 

NNW 

1,9 

2,5 

18 

N 

1,3 

1.8 

1 

N 

1.9 

2.5 

11 

N 

1,8 

2.4 

14 

LOCATION   15 

LOCATION   15 

LOCATION   15 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.6 

2,2 

4 

NNE 

1.6 

2.4 

5 

NNE 

1,3 

2,0 

1 

NE 

1.3 

1.8 

4 

NE 

1.1 

1.7 

2 

NE 

1,2 

1.9 

3 

ENE 

1.0 

1.5 

0 

ENE 

1.2 

1.8 

1 

ENE 

1.2 

1.9 

1 

E 

1.0 
0.6 

1.7 
1.0 

1 
0 

E 

1,5 

2.2 

3 

E 
ESE 

1,4 
1.3 

2.1 
1.9 

2 

ESE 

ESE 

1,4 

2.0 

0 

0 

SE 

0.5 

0.8 

0 

SE 

1.4 

1.9 

0 

SE 

1.3 

1.8 

0 

SSE 

0.9 

1.2 

0 

SSE 

0,9 

1.5 

0 

SSE 

1,0 

1.5 

0 

S 

0.8 

1.3 

0 

s 

1.3 

1.9 

0 

S 

1,3 

1.9 

0 

SSW 

1.1 

1.9 

1 

SSW 

1.5 

2,0 

0 

SSW 

1,5 

2.0 

0 

SW 

1.6 

2.3 

11 

SW 

2.0 

2.6 

12 

SW 

1,9 

2.4 

8 

WSW 

1,9 

2.6 

26 

WSW 

1,7 

2.4 

6 

WSW 

1,7 

2.4 

7 

W 

1.3 

2.5 

40 

w 

1.7 

2.4 

22 

W 

1,7 

2,5 

26 

WNW 

1.2 

2.0 

9 

WNW 

1,7 

2.6 

41 

WNW 

1,7 

2,6 

48 

NW 

0.8 

1.6 

1 

NW 

1.5 

2.1 

7 

NW 

1,4 

2.0 

3 

NNW 

1.1 

1.8 

0 

NNW 

0.8 

1.3 

0 

NNW 

0,6 

1.1 

0 

N 

1.5 

2.0 

3 

N 

1.4 

2.1 

1 

N 

1,2 

2.0 

1 

TABLE  C-45 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSE! 

RUG6LES 

PROPOSED  RUBBLES 

CENfER 

CONDITIONS 

CENTER 

wn> 

1  REMEDIAL  DEIVCES 

LOCATION   16 

LOCATION   16 

LOCATION   16 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.0 

1.5 

0 

NNE 

1.5 

2,1 

2 

NNE 

1.1 

1,8 

0 

NE 

1.2 

1.7 

2 

NE 

1,1 

1,7 

1 

NE 

1.2 

1.8 

2 

ENE 

1.2 

1.7 

1 

ENE 

1.4 

1.9 

1 

ENE 

1.4 

1.9 

1 

E 

1.4 

1.3 

2.0 
1.8 

1 
0 

E 

1.2 

1,8 

0 

E 
ESE 

1,1 

1.7 

0 

ESE 

ESE 

0.9 

1,3 

0 

o.y 

1.3 

0 

SE 

1.1 

1,7 

0 

SE 

1,0 

1,5 

0 

SE 

1.0 

1,5 

0 

SSE 

1.2 

1.8 

0 

SSE 

0,8 

1,4 

0 

SSE 

0,7 

1.4 

0 

S 

0.9 

1.6 

0 

S 

1.2 

1,9 

0 

S 

1,1 

1.8 

0 

SSW 

0.7 

1.4 

0 

SSW 

1.5 

2,2 

1 

SSW 

1.4 

2,0 

0 

SW 

1.5 

2.2 

4 

SW 

1.8 

2,4 

5 

SW 

1.6 

2.3 

4 

WSU 

1.7 

2.3 

5 

WSW 

1.9 

2.7 

13 

WSW 

1,9 

2.6 

14 

U 

2.1 
2.0 

2.7 
2.5 

47 
36 

W 

1>8 

2.7 

35 

w 

1>8 

2.7 

37 

um 

WNW 

1,8 

2,7 

42 

WNW 

1.7 

2.6 

41 

NW 

1.5 

2.0 

3 

NW 

1.0 

1,7 

0 

NW 

0.8 

1.6 

0 

NNW 

1.5 

2.2 

1 

NNW 

1.2 

1.8 

0 

NNW 

0,9 

1.5 

0 

N 

1,1 

1.6 

0 

N 

1.2 

1.9 

1 

N 

1.2 

2.0 

1 

LOCATION   17 

LOCATION   17 

LOCATION   17 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WLIGHT 

HIND 

RATIOS 

HtlGHl 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUSI 

ANNUAL 

NNE 

1.2 

2,0 

2 

NNE 

1.1 

1.8 

1 

HHL 

1,1 

1,8 

2 

NE 

1.6 

2.3 

18 

NE 

1,5 

2.2 

13 

NE 

1.2 

1.9 

8 

ENE 

1.3 

2.0 

3 

ENE 

1.4 

2.0 

4 

ENE 

1.4 

1.9 

4 

E 

1.5 

2.1 

3 

E 

1,5 

2.0 

3 

E 

1,4 

1.9 

2 

ESE 

1.5 

2.0 

1 

ESE 

1.2 

1.8 

0 

ESE 

1.2 

1,7 

0 

SE 

1.9 

2.5 

2 

SE 

1.7 

2,3 

1 

SE 

1.5 

2.1 

1 

SSE 

1.4 

2.1 

0 

SSE 

1,1 

1.8 

0 

SSE 

1.0 

1.7 

0 

S 

1.6 

2.2 

2 

S 

1.1 

1.8 

0 

S 

1.0 

1,6 

0 

SSW 

0.9 

1.4 

0 

SSW 

1.2 

1.9 

1 

SSW 

1.3 

1.9 

1 

SW 

1.3 

1.9 

2 

SW 

1.4 

2.0 

4 

SW 

1,3 

2.0 

4 

wsw 

1.5 

2,2 

5 

WSW 

1.5 

2,2 

6 

WSW 

1.4 

2.1 

6 

w 

1.6 

2.3 

29 

w 

1,7 

2.3 

29 

w 

1.7 

2.3 

36 

WNW 

1.6 

2,1 

17 

WNW 

1,6 

2.3 

35 

WNW 

1,5 

2,2 

33 

NW 

1.6 

2.1 

14 

NW 

0.5 

1.2 

0 

NW 

0,5 

1.1 

0 

NNW 

1.6 

2.1 

2 

NNW 

1.4 

1.9 

1 

NNW 

1.3 

1.9 

1 

N 

1.4 

1.9 

2 

N 

1.4 

2,1 

4 

N 

1,2 

1,9 

2 

LOCATION   IS 

LOCATION   18 

LOCATION   18 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLt" 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.4 

1.9 

2 

NNE 

1.6 

2,5 

14 

NNE 

1,3 

2.2 

7 

NE 

1.2 

1.7 

4 

NE 

1,4 

2.0 

12 

NE 

1,4 

2.0 

12 

ENE 

1.4 

1.9 

3 

ENE 

1.5 

2,1 

7 

ENE 

1.5 

2,1 

8 

E 

1.3 

1.9 

2 

E 

1.4 

1.9 

3 

E 

1,4 

2,0 

3 

ESE 

1.0 

1.5 

0 

ESE 

1>1 

1.7 

0 

ESE 

1,1 

1,6 

0 

SE 

1.3 

1,9 

0 

SE 

1.0 

1.6 

0 

SE 

1.2 

1.6 

0 

SSE 

0.8 

1.4 

0 

SSE 

0.6 

1.3 

0 

SSE 

0,9 

1.3 

0 

S 

0.7 

1,4 

0 

s 

1.2 

1.9 

1 

S 

1.2 

1,8 

1 

SSW 

0.8 

1,5 

0 

SSW 

1.3 

2,0 

2 

SSW 

1.3 

1,9 

2 

SW 

1.3 

1,9 

2 

SW 

1,5 

2.1 

6 

SW 

1,5 

2.1 

8 

WSW 

1.5 

2,1 

6 

WSW 

1,1 

1,8 

1 

WSW 

1.2 

1.9 

2 

w 

1.8 

2,4 

48 

w 

1,3 

2.2 

27 

w 

1,4 

2.4 

45 

UNW 

1,6 

2.1 

24 

WNW 

1.0 

1.8 

7 

WNW 

1,1 

1,8 

6 

NW 

1,4 

1,9 

6 

NW 

0,9 

1.7 

2 

NW 

0,6 

1,1 

0 

NNW 

1,2 

1,8 

0 

NNW 

1,9 

2.5 

16 

NNW 

1,4 

2,1 

3 

N 

1.4 

1.8 

1 

N 

1,0 

1.7 

1 

N 

1.1 

1,9 

2 

TABLE  C-AA 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSED 

RUGGLES 

PROPOSED  RUGHLES 

CENfER 

CONDITIONS 

CLNTER 

WITH 

1  REMEDIAL  DEIVCES 

LOCATION   19 

LOCATION   19 

LOCATION   19 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WtlGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.4 

1.9 

2 

NNE 

2,3 

3.1 

26 

NNE 

2.0 

2.6 

25 

NE 

1.5 

2.0 

9 

NE 

1,2 

1.9 

4 

NE 

0,7 

1.3 

0 

ENE 

1.7 

2.2 

7 

ENE 

1,6 

2.3 

5 

ENE 

1.7 

2.2 

11 

E 

1.5 

2.1 

3 

E 

1,2 

1.9 

1 

E 

1,5 

2.0 

6 

ESE 

1.4 

2.0 

1 

ESE 

1,6 

2,1 

1 

ESE 

1,8 

2.3 

6 

SE 

1.6 

2.1 

1 

SE 

1,9 

2,4 

1 

SE 

1.9 

2.4 

3 

SSE 

0.? 

1.4 

0 

SSE 

2,1 

3.0 

3 

SSE 

2,0 

2.8 

5 

S 

0.4 

1.1 

0 

S 

2,0 

3.2 

17 

S 

1.9 

2.9 

25 

ssw 

1.4 

2.0 

2 

SSW 

0,7 

1.1 

0 

SSW 

0.4 

1.1 

0 

sw 

1.9 

2.4 

13 

SW 

0,7 

1.2 

0 

SW 

0,4 

0.4 

0 

wsw 

1.7 

2,3 

9 

WSW 

0.8 

1.3 

0 

WSW 

OtV 

1.1 

0 

w 

1.7 

1.5 

2.3 
2.1 

30 
18 

w 

1.0 

1,6 

0 

W 

0,6 

1.0 

0 

UNW 

WNW 

1>4 

2.3 

19 

WNW 

0.5 

0.8 

0 

NW 

1.3 

1.9 

4 

NW 

1.1 

1.8 

1 

NW 

0>7 

1.2 

0 

NNW 

1.2 

1.8 

0 

NNW 

2.0 

2.6 

10 

NNW 

1.7 

2.2 

9 

H 

1.3 

1.8 

1 

N 

2.0 

2.6 

11 

N 

1.7 

2.2 

12 

LOCATION   2< 

D 

LOCATION   2 

0 

LOCATION   20 

HIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

WtlGHf 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.4 

2,1 

2 

NNE 

2.4 

.^.1 

14 

NNE 

2.1 

2.7 

33 

NE 

1.6 

2.1 

9 

NE 

1.2 

1.8 

1 

NE 

0,7 

1.4 

2 

ENE 

1.7 

2.3 

8 

ENE 

2.2 

2.8 

9 

ENE 

1.3 

1.9 

6 

E 

1.3 
1.4 

1,9 
2,0 

1 

1 

E 
ESE 

2.0 

2,2 

2.8 
2,7 

6 
2 

E 
ESE 

1,6 
2,0 

2,2 

12 

ESE 

2,5 

12 

SE 

1.5 

2,0 

0 

SE 

1.9 

2,4 

0 

SE 

1.9 

2.4 

3 

SSE 

0.8 

1,4 

0 

.SSE 

1,6 

2.3 

0 

SSE 

1,5 

2.1 

1 

S 

0.7 

.1'4 

0 

S 

1,5 

2.3 

1 

S 

1.4 

2.1 

5 

SSW 

1.6 

2.2 

2 

SSW 

1,1 

1.6 

0 

SSW 

0.6 

1  .1 

0 

su 

1.9 

2,4 

13 

SW 

0.9 

1.5 

0 

SW 

0,7 

1.0 

0 

wsw 

1.7 

2,3 

7 

WSW 

0,8 

1.4 

0 

WSW 

0.4 

0.8 

0 

w 

1.8 

2,5 

36 

W 

1,2 

2.0 

2 

W 
WNW 

0,5 
0,4 

0.8 
0.8 

0 

WNW 

1.6 

2,1 

16 

WNW 

l.B 

2.8 

41 

0 

NW 

1.3 

1.8 

2 

NW 

1,6 

2.3 

5 

NW 

1,1 

1.5 

2 

NNW 

1.3 

2,0 

1 

NNW 

2,5 

3,1 

16 

NNW 

1.8 

2.3 

IB 

N 

1.3 

1,9 

1 

N 

1,9 

2.4 

2 

N 

1,5 

2.0 

6 

LOCATION   2 

1 

LOCATION   2 

1 

LOCATION   2 

1 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1,2 

1,8 

1 

NNE 

0,8 

1.6 

0 

NNE 

1,0 

1.5 

12 

NE 

1.7 

2.1 

12 

NE 

0,9 

1.5 

0 

NE 

0.4 

1.0 

3 

ENE 

1.8 

2,3 

9 

ENE 

2,3 

3,0 

22 

ENE 

0,7 

1.2 

3 

E 

1.4 
1.5 

1,9 
2,1 

2 
1 

E 

2.3 

3.2 

25 

E 

1,3 

1,8 

26 

ESE 

ESE 

2.6 

3.2 

13 

ESE 

1.5 

2.0 

20 

SE 

1.6 

2,1 

1 

SE 

2.0 

2.5 

1 

SE 

1.4 

1.8 

6 

SSE 

0.9 

1,4 

0 

SSE 

1,5 

2.1 

0 

SSE 

0.9 

1.3 

0 

S 

1.0 

1.7 

0 

S 

1.2 

2.0 

0 

S 

1.1 

3.7 

10 

SSW 

1.7 

2.2 

3 

SSW 

1.4 

2.1 

1 

SSW 

0,6 

1.0 

0 

sw 

1,9 

2.4 

12 

SW 

0.8 

1.3 

0 

SW 

0,1 

0.7 

0 

WSW 

1.8 

2.4 

11 

WSW 

0.7 

1.2 

0 

WSW 

0.4 

0.7 

0 

w 

1.7 

2.4 

31 

W 

0.9 

1,4 

0 

W 

0,6 

1.0 

1 

WNW 

1,5 

2,1 

15 

WNW 

1,1 

1,9 

2 

WNW 

0,4 

0.7 

0 

NW 

1.2 

1,8 

2 

NW 

1.5 

2,4 

16 

NW 

0.6 

1.1 

3 

NNW 

1.2 

1.9 

0 

NNW 

2.0 

2,8 

17 

NNW 

0.9 

1.4 

5 

N 

1,0 

1,6 

0 

N 

1.2 

1,7 

0 

N 

0.7 

1.4 

7 

TABLE  C-47 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSE! 

1  RUl^GLES 

PROPOSED  RUGGLES 

CtNlER 

CONDITIONS 

CENTER 

HH> 

1  REMEDIAL  DEIVCES 

LOCATION   22 

LOCATION   22 

LOCATION  22 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1,4 

1,9 

1 

NNE 

1.8 

2.4 

7 

NNE 

0.3 

0.7 

0 

NE 

1,6 

2.1 

10 

NE 

1,0 

1.6 

1 

NE 

0,4 

0,9 

1 

ENE 

1,7 

2.3 

8 

ENE 

0,9 

1.7 

1 

ENE 

0.5 

0.9 

0 

E 

1,3 

1.9 

1 

E 

1.0 

1.7 

0 

E 

0,5 

0.9 

0 

ESE 

1.5 

2.0 

1 

ESE 

1>6 

2.4 

3 

ESE 

0,6 

1.0 

1 

SE 

1,3 

1.8 

0 

SE 

2.1 

2,8 

3 

SE 

0.3 

0.6 

0 

S5E 

0,9 

1.6 

0 

SSE 

2,1 

2,8 

2 

SSE 

0,6 

0.8 

0 

S 

0,9 

1.6 

0 

S 

2,0 

2.7 

7 

S 

0.1 

1.0 

1 

SSW 

1,8 

2.2 

3 

SSW 

1.4 

2.3 

3 

SSW 

0.5 

0.9 

0 

SU 

2,0 

2,5 

16 

SW 

0.9 

1.5 

0 

SW 

0,6 

0.8 

0 

USW 

1,8 

2,4 

13 

WSW 

1.4 

2.0 

2 

WSW 

0.7 

1.1 

3 

W 

1,8 

2,4 

31 

W 

1.5 

2,0 

6 

W 

0,8 

1.1 

9 

WNU 

1,5 

2.1 

15 

NNW 

1,9 

2.5 

45 

WNM 

0,8 

1.1 

14 

NW 

0,9 

1.5 

0 

NW 

1.5 

2,1 

6 

NW 

0.9 

1.3 

36 

NNU 

0,8 

1.4 

0 

NNW 

1.7 

2.4 

4 

NNW 

0.8 

1.3 

6 

N 

1,1 

1.7 

0 

N 

1.9 

2.6 

11 

N 

0.8 

1.6 

26 

LOCATION   2 

3 

LOCATION   23 

LOCATION   23 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

HtlGHl 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.5 

2.0 

2 

NNE 

0.9 

1.4 

0 

NNE 

0.8 

1.2 

0 

NE 

1,6 

2,1 

11 

NE 

1,1 

1.7 

1 

NE 

0>7 

1.3 

1 

ENE 

1.7 

2,3 

9 

ENE 

0.9 

1.6 

0 

ENt 

0.6 

1  .0 

0 

E 

1.2 

1,8 

1 

E 

1.7 

2.4 

3 

E 

0,8 

1.2 

0 

ESE 

1,6 

2.1 

1 

ESE 

2,3 

3.1 

7 

ESE 

0,7 

1.1 

0 

SE 

1,4 

2,0 

0 

SE 

2,4 

3.2 

3 

SE 

0.3 

0.8 

0 

SSE 

1,0 

1.7 

0 

SSE 

2,4 

3.1 

2 

SSE 

0.6 

0.9 

0 

S 

0.8 

1.4 

0 

S 

2.3 

2.9 

6 

S 

0.1 

0.8 

0 

SSW 

1,7 

2.2 

3 

SSW 

1.3 

2,3 

1 

SSH 

0.6 

1.0 

0 

SW 

1,9 

2.4 

14 

SW 

0.9 

1.5 

0 

SW 

0,7 

1.1 

0 

WSW 

1,8 

2.3 

11 

WSW 

1.7 

2.3 

2 

WSW 

1.3 

2.0 

17 

W 

1,8 

2.4 

32 

W 

1,9 

2.5 

16 

W 

1,5 

2.3 

74 

WNW 

1,5 

2,0 

14 

WNW 

2,1 

2,7 

37 

WNW 

1,0 

1.6 

9 

NW 

0,9 

1,5 

0 

NW 

1.7 

2.3 

5 

NW 

0.4 

0.8 

0 

NNW 

1,0 

1,6 

0 

NNW 

2.2 

2.8 

9 

NNM 

0,5 

1.0 

0 

N 

1,2 

1,8 

1 

N 

2.1 

2.8 

9 

N 

0.7 

1.2 

0 

LOCATION   2 

4 

LOCATION   2 

4 

LOCATION   2 

4 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1,3 

1,8 

1 

NNE 

1.0 

1.5 

0 

NNE 

0.2 

0.5 

0 

NE 

1.5 

2,0 

7 

NE 

1,2 

1.9 

1 

NE 

0,4 

0.9 

0 

ENE 

1.6 

2,2 

6 

ENE 

0,8 

1.4 

0 

ENE 

0.5 

1.0 

0 

E 

1,3 

1,9 

1 

E 

1,9 

2.6 

3 

E 
ESE 

1,0 
1.4 

1.6 
2,1 

9 

ESE 

1,4 

2.0 

1 

ESE 

2,3 

3.0 

3 

18 

SE 

1,4 

2,0 

0 

SE 

2,4 

3.0 

1 

SE 

1,6 

2.3 

n 

SSE 

1,0 

1,6 

0 

SSE 

2.2 

2.9 

1 

SSE 

1.3 

1.8 

3 

S 

0.8 

1,4 

0 

S 

2,2 

2.8 

2 

S 

1,3 

1.8 

9 

SSW 

1.6 

2,2 

3 

SSW 

1.9 

2.6 

1 

SSH 

1,6 

2.0 

32 

SW 

1.9 

2,4 

15 

SW 

0.8 

1.4 

0 

SW 

0,6 

1.1 

1 

USW 

1.8 

2,4 

12 

WSW 

1.6 

2,4 

1 

WSW 

0,5 

3.2 

1 

W 

1.8 

2.4 

33 

W 

2>1 

2.8 

17 

W 

0,8 

1,4 

13 

WNW 

1.6 

2.1 

19 

WNW 

2,3 

3.2 

57 

HNW 

0,6 

1.1 

1 

NW 

1.1 

1,7 

1 

NW 

1.7 

2.3 

3 

NW 

0.1 

1.0 

0 

NNW 

1.1 

1,7 

0 

NNW 

2.3 

3.0 

7 

HHH 

0,1 

0.2 

0 

N 

1.2 

1,7 

1 

N 

1.8 

2.6 

3 

N 

0,6 

1.0 

0 

TABLE  C-A3 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED 

1  RU66LES 

PROPOSED  RUGGLES 

CENTER 

CONDITIONS 

CENTER 

WITH 

1  REMEDIAL  DEIVCES 

LOCATION   2' 

5 

LOCATION   2 

5 

LOCATION   21 

5 

UIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1»4 

1,9 

2 

NNE 

1.0 

1,8 

0 

NNE 

0.5 

1.1 

0 

NE 

1.4 

1.9 

7 

NE 

1.2 

2,1 

3 

NE 

0,7 

1.4 

1 

ENE 

1,5 

2,1 

5 

ENE 

1.8 

2.3 

3 

ENE 

0.4 

1.1 

0 

E 

1»5 

1.5 

2,0 
2.0 

3 
1 

E 

1>5 

2.2 

1 

E 
ESE 

0,9 
1.2 

1.6 
1.9 

0 

ESE 

ESE 

1,7 

2.3 

1 

1 

SE 

1.6 

2,1 

1 

SE 

1.8 

2.4 

0 

SE 

1,4 

2.1 

1 

SSE 

1.0 

1,8 

0 

SSE 

1.7 

2.5 

0 

SSE 

1,4 

2.1 

0 

S 

0.8 

1,4 

0 

S 

1.6 

2.4 

1 

S 

0,7 

1.3 

0 

SSW 

1.2 

1,9 

1 

SSW 

1,8 

2,5 

2 

SSW 

0,6 

1.3 

0 

SU 

1.7 

2,2 

9 

SW 

1.5 

2,2 

1 

SW 

0.5 

1.0 

0 

WSW 

1.7 

2,2 

9 

WSW 

1.5 

2,4 

2 

WSW 

1.4 

2.2 

11 

W 

1.7 

2,3 

35 

W 

1,7 

2,5 

15 

w 

1,6 

2.5 

55 

WNW 

1.6 

2,1 

21 

WNW 

2.2 

3.0 

58 

WNW 

1,3 

2.2 

31 

NW 

1.1 

1,7 

2 

NW 

1,6 

2.1 

3 

NW 

0.7 

1.2 

0 

NNW 

1.2 

1,8 

0 

NNW 

2,2 

2.9 

9 

NNW 

0,8 

1.3 

0 

H 

1.3 

1,9 

2 

N 

1,5 

2.2 

1 

N 

0.8 

1.5 

0 

LOCATION   2i 

& 

LOCATION   26 

LOCATION   26 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1,5 

2.0 

3 

NNE 

1,7 

2.2 

4 

NNE 

1,5 

2,0 

15 

NE 

1.6 

2,1 

11 

NE 

0,6 

1.2 

0 

NE 

0,5 

1.1 

0 

ENE 

1.5 

2,1 

6 

ENE 

1.2 

1.9 

2 

ENE 

1.2 

1.8 

8 

E 

1.3 

2,0 

3 

E 

1.7 

2,4 

7 

E 

1,4 

1,9 

9 

ESE 

1.5 

2,0 

1 

ESE 

1.4 

2,2 

2 

ESE 

0.9 

1,5 

1 

SE 

1.2 

1,8 

0 

SE 

1.2 

1,9 

0 

SE 

0,4 

0,7 

0 

SSE 

1.1 

1,8 

0 

SSE 

1,7 

2,4 

1 

SSE 

0,6 

1,0 

0 

S 

1.0 

1,7 

0 

S 

2.1 

2,7 

8 

S 

0,8 

1.2 

0 

SSW 

1,8 

2,3 

7 

SSW 

2.6 

3,2 

39 

SSW 

1,0 

1.4 

0 

sw 

2.0 

2,4 

18 

SW 

1.3 

2,2 

5 

SW 

0,5 

0,8 

0 

WSW 

2,0 

2,6 

25 

WSW 

0.8 

1,5 

0 

WSW 

0.6 

1.2 

0 

w 

1,5 

2,2 

23 

W 

0,8 

1,5 

0 

W 

0,6 

1,2 

1 

UNW 

0.9 

1,5 

0 

WNH 

0.8 

1,5 

0 

WNW 

0,7 

1,3 

1 

NW 

1,0 

1,7 

1 

NW 

1,0 

1,8 

2 

NW 

1,1 

1.8 

23 

NNW 

1,1 

1,7 

0 

NNW 

1,1 

2,0 

1 

NNW 

0,9 

1,6 

2 

N 

1.3 

1,9 

1 

N 

2,3 

3.0 

28 

N 

1.9 

2.4 

LA9 

LOCATION   2 

7 

LOCATION   27 

LOCATION   2 

7 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1,5 

2,1 

4 

NNE 

0,9 

1,2 

0 

NNE 

0,1 

0,7 

0 

NE 

1,5 

2,0 

9 

NE 

0,7 

1,2 

0 

NE 

0,5 

0,9 

0 

ENE 

1.6 

2,1 

6 

ENE 

0,7 

1,3 

0 

ENE 

0,1 

1.3 

2 

E 

1,2 

1,7 

1 

E 

1.3 

1,9 

1 

E 
ESE 

0,6 
0,6 

1.0 
1.0 

0 

ESE 

1,6 

2,1 

1 

ESE 

1,2 

1.9 

0 

0 

SE 

1,2 

1.8 

0 

SE 

1,2 

1,8 

0 

SE 

0,4 

0.9 

0 

SSE 

1,2 

1.9 

0 

SSE 

1,6 

2,2 

0 

SSE 

0,6 

1,0 

0 

S 

0.9 

1.5 

0 

S 

2,0 

2,7 

6 

S 

0,7 

1.1 

0 

SSW 

1.7 

2,2 

3 

SSW 

2,8 

3.4 

45 

SSW 

0,6 

1.1 

0 

SW 

2.0 

2,5 

20 

SW 

1,6 

2,7 

19 

SW 

0.7 

1,1 

0 

WSW 

1,9 

2.4 

16 

WSW 

1,3 

1.9 

1 

WSW 

1,1 

1.6 

8 

W 

1,7 

2,3 

31 

W 

1,3 

1,8 

1 

W 
WNW 

1,2 
1,0 

1,9 
1,5 

59 

UNW 

1.2 

1.8 

4 

WNW 

1,3 

1,8 

1 

14 

NW 

1,1 

1,8 

3 

NW 

1,8 

2.4 

20 

NW 

1,1 

i  <6 

16 

NNW 

1.2 

1,8 

0 

NNW 

1.6 

2,3 

3 

NNW 

1,0 

1,4 

1 

N 

1.3 

1,9 

1 

N 

1.1 

1,8 

0 

N 

0.8 

1.3 

1 

TABLE  C-A9 
PEDESTRIAN  LEVEL  UIND  TEST 


DATA 


EXISTING  SITE 

PROPOSED 

RUGGLES 

PROPOSED  RUGGLES 

CUNIER 

CONDITIONS 

CENTER 

WITH 

1  REMEDIAL  DEIVCES 

LOCATION   21 

B 

LOCATION   28 

LOCATION   28 

MIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

HtiE 

1.5 

2.0 

2 

NNE 

1.0 

1.4 

0 

NNE 

0.3 

0.7 

0 

NE 

1.5 

2.1 

10 

NE 

0.7 

1.1 

0 

NE 

0,5 

0,8 

0 

ENE 

1.6 

2.2 

7 

ENE 

0.7 

1.3 

0 

ENE 

0,1 

0.9 

0 

E 

1,2 

1.6 

1.8 
2.1 

1 

1 

E 
ESE 

1,1 
1,0 

1,7 
1,8 

0 
0 

E 

0,7 

1,2 

0 

ESE 

ESE 

0>7 

1,3 

0 

SE 

1.3 

1.8 

0 

SE 

1.4 

2,2 

0 

SE 

0,6 

1.2 

0 

SSE 

1.3 

2,0 

0 

SSE 

2,0 

2,8 

1 

SSE 

1.2 

1,8 

1 

S 

1»0 

1,6 

0 

S 

1,8 

2.3 

1 

S 

1,1 

]  .6 

1 

5SW 

1.6 

2,2 

3 

SSW 

2,4 

3.0 

16 

SSW 

1,6 

2.2 

28 

SW 

1.9 

2.4 

14 

SW 

1,7 

2,7 

16 

SW 

0,8 

1,2 

0 

USW 

1.8 

2,3 

11 

WSW 

1,9 

2,6 

11 

WSW 

0,8 

1.5 

3 

W 

1.8 

2,4 

33 

W 

2.0 

2,6 

26 

W 

1.2 

1,9 

56 

UNH 

1.4 

2,0 

11 

WNW 

1,9 

2,4 

23 

WNW 

0,9 

1,5 

10 

NW 

1.2 

1,9 

4 

NW 

1,7 

2,1 

5 

NW 

0,7 

1.1 

0 

NNU 

1.3 

1,9 

0 

NNW 

1,5 

2,1 

0 

NNW 

0,6 

1,0 

0 

N 

1.5 

2,0 

2 

N 

1,1 

1.7 

0 

N 

0,3 

1.1 

0 

LOCATION   2' 

9 

LOCATION   2 

9 

LOCATION   29 

UIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANULE 

MEAN 

GUST 

ANNUAL 

NNE 

1.5 

2,0 

2 

NNE 

0,8 

1,2 

0 

NNE 

0,4 

0,9 

0 

NE 

1.4 

2,0 

7 

NE 

0,9 

1.4 

0 

NE 

0,5 

0.9 

0 

ENE 

1.6 

2.2 

7 

ENE 

0,1 

1.1 

0 

ENE 

0,7 

1.1 

0 

E 

1.4 

2.0 

2 

E 

1.1 

1.8 

0 

E 

1,3 

2,1 

18 

ESE 

1.6 

2.2 

2 

ESE 

1.5 

2.4 

1 

ESE 

2,0 

2,8 

36 

SE 

1.3 

1,9 

0 

SE 

2,6 

3,6 

5 

SE 

2,3 

3.1 

22 

SSE 

1,4 

2,1 

0 

SSE 

2,4 

3.3 

2 

SSE 

2>1 

3,0 

17 

S 

1,0 

1,6 

0 

S 

1.1 

1.8 

0 

S 

1,1 

1.8 

6 

SSW 

1.4 

2,0 

1 

SSW 

1,0 

1,8 

0 

SSW 

0,7 

1.3 

0 

SW 

1.8 

2,3 

12 

SW 

l.i 

2,1 

0 

SW 

0>6 

1,1 

0 

WSW 

1,7 

2.3 

11 

WSW 

2.2 

2,9 

15 

WSW 

0.7 

1.0 

0 

W 

1,8 

2,4 

31 

w 

2,3 

2,9 

38 

W 

0.8 

1.3 

1 

UNW 

1.5 

2,1 

17 

l<iNW 

2.2 

2,8 

35 

WNW 

0>7 

1,1 

0 

m 

1.3 

1,9 

5 

NW 

1.8 

2,2 

4 

NW 

0,3 

0,7 

0 

NNW 

1.2 

1,9 

0 

NNH 

1.4 

1,8 

0 

NNW 

0,4 

0,8 

0 

N 

1.5 

2.1 

3 

N 

0.9 

1.5 

0 

N 

0,1 

0,8 

0 

LOCATION   30 

LOCATION   30 

LOCATION   30 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.4 

1,9 

2 

NNE 

0.9 

1.5 

0 

NNE 

0.7 

1,1 

0 

NE 

1.3 

1,9 

6 

NE 

1.0 

1.6 

0 

NE 

0,6 

1,1 

1 

ENE 

1.5 

2.1 

6 

ENE 

1.9 

2.5 

5 

ENE 

1,8 

2,3 

29 

E 

1,5 

2,0 

3 

E 

1.7 

2.4 

3 

E 
ESE 

1,5 
2,1 

2,2 
2,7 

20 

ESE 

1.5 

2.1 

2 

ESE 

2,3 

2.9 

4 

27 

SE 

1,3 

1.8 

0 

SE 

2.4 

3,0 

2 

SE 

2,0 

2.7 

10 

SSE 

1,4 

2.0 

0 

SSE 

2.0 

2,8 

1 

SSE 

1,5 

2,3 

4 

s 

1,0 

1.6 

0 

S 

0.9 

1.8 

0 

S 

0,9 

1.5 

1 

SSW 

1.2 

1,8 

1 

SSW 

1,2 

1.8 

0 

SSW 

1,0 

1,5 

1 

SW 

1.7 

2.2 

10 

SW 

1,1 

1.7 

0 

SW 

0,8 

1,3 

0 

WSW 

1.7 

2.3 

11 

WSW 

2,1 

2,7 

11 

WSW 

0,9 

1,5 

2 

w 

1.7 

2.3 

32 

W 

2,2 

2.8 

35 

W 

0,8 

1.5 

5 

WNW 

1.5 

2.1 

18 

WNW 

2,1 

2.7 

35 

WNW 

0,i 

1,0 

0 

NW 

1.2 

1,9 

5 

NW 

1,6 

2,1 

3 

NW 

0,1 

0,7 

0 

NNW 

1.2 

1,8 

0 

NNW 

1.2 

1,7 

0 

NNW 

0,5 

0,8 

0 

N 

1,5 

2.0 

3 

N 

1.0 

1.7 

0 

N 

0,1 

0.7 

0 

TABLE  C-50 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSEI 

1  RUG6LES 

PROPOSED  RUGGLES 

CENTER 

CONDITIONS 

CENTER 

WITf 

1  REMEDIAL  DEIVCES 

LOCATION   31 

LOCATION   31 

LOCATION   31 

UIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.4 

2.0 

3 

NNE 

0,7 

1,2 

0 

NNE 

0.5 

0.9 

0 

NE 

1.3 

1.8 

4 

NE 

0.6 

1.2 

0 

NE 

0.6 

1,3 

1 

ENE 

1.6 

2.2 

6 

ENE 

1,9 

2.5 

25 

ENE 

1.9 

2.S 

34 

E 

1.5 

2,0 

3 

E 

1,3 

2.2 

10 

E 

1.3 

2,2 

14 

ESE 

1.7 

2.3 

3 

ESE 

1>4 

2,3 

7 

ESE 

1.5 

2.4 

13 

SE 

1.4 

2.0 

0 

SE 

0,9 

1,8 

0 

SE 

0,8 

1.8 

1 

SSE 

1.5 

2.2 

0 

SSE 

0,5 

1,3 

0 

SSE 

0.1 

1,1 

0 

S 

1,2 

1.9 

1 

S 

0,8 

1.8 

1 

S 

0.6 

1.5 

0 

SSW 

1.0 

1.7 

0 

SSW 

2,1 

2,8 

45 

SSW 

1.7 

2.3 

22 

SW 

1.6 

2.2 

7 

SW 

1,4 

2,0 

12 

SW 

1,4 

2.0 

15 

WSW 

1.7 

2.3 

11 

WSW 

0,7 

1,1 

0 

WSW 

0,5 

1.1 

0 

W 

1.7 

2.3 

27 

W 

0.7 

0,9 

0 

W 

0,4 

0,9 

0 

WNW 

1.3 

1.9 

9 

WNW 

0,7 

1,1 

0 

WNW 

0.6 

1,1 

0 

m 

1.6 

2,2 

20 

NW 

0,7 

1.0 

0 

NW 

0»6 

0,9 

0 

NNW 

1.4 

1.9 

0 

NNW 

0,7 

1,0 

0 

NNW 

0.6 

0,9 

0 

N 

1.6 

2.1 

4 

N 

0,7 

1.2 

0 

N 

0.7 

1.2 

0 

LOCATION   32 

LOCATION   32 

LOCATION   32 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

HIND 

RATIOS 

HEIGHJ 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NHE 

1.4 

2,0 

2 

NNE 

0,9 

1.5 

NNE 

0.7 

1.4 

2 

NE 

1.2 

1,7 

2 

NE 

1.0 

1.7 

11 

NE 

0,9 

1.6 

15 

ENE 

1.7 

2,3 

8 

ENE 

1,5 

2.1 

15 

ENE 

1.2 

1.8 

13 

E 

1.3 

1,9 

2 

E 

0,7 

1.4 

E 

0,7 

1.4 

1 

ESE 

1.8 

2,4 

3 

ESE 

1,0 

1.7 

ESE 

1,1 

1.8 

4 

SE 

1.7 

2,3 

1 

SE 

0,9 

1.6 

SE 

0.9 

1.6 

1 

SSE 

1.5 

2,2 

0 

SSE 

1.2 

2.0 

SSE 

1,3 

2.0 

3 

S 

1.3 

1,9 

1 

S 

1.1 

1.8 

S 

1.1 

1.8 

5 

SSW 

1.1 

1,7 

0 

SSW 

1,9 

2,5 

36 

SSW 

1.6 

2.3 

36 

SW 

1.6 

2,2 

7 

SW 

1.5 

2.2 

30 

SW 

1.2 

1.8 

20 

WSW 

1.7 

2,2 

6 

4SU 

0.8 

1.2 

0 

WSH 

0.5 

1.0 

0 

W 

1.6 

2,2 

19 

W 

0,9 

1.2 

0 

W 

0,6 

1.0 

0 

WNW 

1.1 

1,7 

2 

mn 

0,9 

1.2 

0 

WNW 

0,6 

1.0 

0 

NW 

1.9 

2,5 

43 

NW 

0,6 

1.0 

0 

NW 

0.5 

0.9 

0 

NNW 

1.3 

1,9 

0 

NNW 

0,6 

0.8 

0 

NNW 

0,3 

0.3 

0 

N 

1.6 

2,2 

4 

N 

0,4 

1.0 

0 

N 

0.5 

0,9 

0 

LOCATION   33 

LOCATION   33 

LOCATION   33 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.4 

2.0 

3 

NNE 

1,0 

1.5 

0 

NNE 

0,9 

1.4 

0 

NE 

1.1 

1,6 

2 

NE 

1.5 

2.5 

35 

NE 

1,4 

2.4 

37 

ENE 

1.7 

2.3 

10 

ENE 

1.9 

2.8 

30 

ENE 

1,9 

2,8 

38 

E 

1.2 

1.8 

1.8 

2,4 

1 

E 
ESE 

0,5 
0.7 

1.2 
1.4 

0 
0 

E 

0.7 

1.4 

0 

ESE 

ESE 

0,9 

1.6 

0 

SE 

1.7 

2,2 

SE 

0,7 

1.4 

0 

SE 

0,8 

1,6 

0 

SSE 

1.4 

2.0 

SSE 

1,3 

2.3 

1 

SSE 

1,4 

2.3 

2 

S 

1.4 

2.0 

S 

1,2 

2.1 

3 

S 

1,0 

2,0 

3 

SSW 

1.2 

1.9 

SSW 

1,8 

2.6 

21 

SSW 

1,7 

2,4 

16 

SW 

1.6 

2.1 

SW 

1>5 

2.1 

10 

SW 

1.2 

1.8 

3 

WSW 

1.7 

2.2 

WSW 

0,7 

1.2 

0 

WSW 

0,6 

1.2 

0 

w 

1.4 

2.1 

17 

W 

0,8 

1.2 

0 

W 

0,6 

1.1 

0 

WNW 

1.4 

2.1 

17 

WNW 

0,8 

1.3 

0 

WNW 

0.7 

1.2 

0 

NW 

1.7 

2,3 

25 

NW 

0,7 

1.0 

0 

NW 

0,5 

0.9 

0 

NNW 

1.4 

2,0 

NNW 

0.6 

0,9 

0 

NNW 

0,5 

0.5 

0 

N 

1,3 

1,9 

2 

N 

0,7 

1,1 

0 

N 

0,5 

1.0 

0 

TAILE  C-51 
PEDESTRIAN  LtVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED 

1  RUG6LES 

PROPOSED  RUGGLES 

CENfER 

CONDITIONS 

CENTER 

WIfH 

1  REMEDIAL  DEIVCES 

LOCATION   34 

LOCATION   34 

LOCATION   34 

MIND 

RATIOS 

WEIGHT 

MIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.1 

1,7 

1 

NNE 

2,3 

3.0 

17 

NNE 

2.0 

2,6 

13 

NE 

0.9 

1,4 

1 

NE 

2.2 

2,9 

29 

NE 

2.0 

2,7 

29 

ENE 

1.6 

2.2 

10 

ENE 

2,0 

2.8 

13 

ENE 

1,9 

2,7 

17 

E 

0,9 

1.5 

0 

E 

1.1 

1.9 

1 

E 

1.0 

1.8 

1 

ESE 

1.6 

2.2 

3 

ESE 

l.J 

2,2 

1 

ESE 

1,2 

2,1 

1 

SE 

1.7 

2.2 

1 

SE 

2.0 

2,8 

2 

SE 

1.8 

2,5 

2 

SSE 

1.6 

2,2 

1 

SSE 

2,1 

2,9 

1 

SSE 

2»0 

2,7 

2 

S 

1.4 

2,0 

2 

S 

1.9 

2,6 

3 

S 

1.8 

2.5 

5 

SSW 

1.2 

1.8 

0 

SSW 

2,1 

2,7 

7 

SSW 

2,0 

2,6 

11 

SU 

1.5 

2.0 

6 

SW 

1,6 

2.3 

2 

SW 

1.4 

2,0 

2 

WSW 

1.7 

2.2 

12 

WSW 

0,8 

1.3 

0 

WSW 

0,6 

1,2 

0 

W 

1.3 

1,9 

8 

W 

1,2 

1,7 

0 

W 

1,0 

1,6 

0 

WNW 

1.6 

2,2 

40 

WNW 

1,4 

2,0 

2 

WNW 

1.2 

1,6 

1 

NW 

1.5 

2,0 

13 

NW 

0,8 

1,3 

0 

NW 

1.0 

1.4 

0 

NNW 

1.2 

1,8 

0 

NNH 

1,7 

2.2 

1 

NNW 

1,5 

2,0 

1 

N 

1.3 

1,8 

2 

N 

2,4 

3.1 

20 

N 

2,2 

2,7 

16 

LOCATION   35 

LOCATION   35 

LOCATION   35 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

UUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.4 

2.0 

2 

NNE 

0,9 

1.6 

0 

NNt 

0.8 

1.4 

0 

NE 

1.1 

1,6 

1 

NE 

1>5 

2.3 

12 

NE 

1,5 

2,2 

13 

ENE 

1,4 

1.8 

1  • 

ENE 

1,6 

2.3 

5 

ENE 

1.7 

2.4 

8 

E 

1.5 
1,5 

2,0 
2,0 

2 
1 

E 

1,3 

1,9 

1 

E 

1,4 

1,9 

1 

ESE 

ESE 

l.i 

1.8 

0 

ESE 

1,4 

1,9 

0 

SE 

1.3 

1,8 

0 

SE 

1,0 

1.6 

0 

SE 

1,1 

1.7 

0 

SSE 

1,2 

1,8 

0 

SSE 

0.7 

1.3 

0 

SSE 

0,8 

1,4 

0 

S 

0,9 

1,5 

0 

S 

0.8 

1,5 

0 

S 

0,9 

1.6 

0 

SSW 

0,9 

1,6 

0 

SSW 

1,3 

2.0 

0 

SSW 

1,4 

2.1 

1 

SW 

1,3 

2,0 

2 

SW 

1,3 

1.9 

1 

SW 

1,4 

2,0 

2 

WSW 

1,7 

2,3 

7 

WSW 

1,9 

2.7 

18 

WSW 

1,5 

2.2 

4 

W 

1,9 

2,5 

37 

W 

1,9 

2,8 

49 

W 

1,8 

2,6 

43 

WNW 

1,6 

2,2 

22 

WNW 

1,2 

2.2 

11 

WNW 

1,5 

2,3 

25 

NW 

1,6 

2,3 

22 

NW 

1,2 

1,9 

2 

NW 

1,1 

1.7 

1 

NNW 

1,4 

1.9 

0 

NNW 

0.7 

1,2 

0 

NNW 

0.6 

0.9 

0 

N 

1,4 

2.0 

2 

N 

0,9 

1.6 

0 

N 

0,9 

1.4 

0 

LOCATION   36 

LOCATION   36 

LOCAflUN   36 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

0.9 

1,5 

0 

NNE 

1,3 

2.0 

4 

NNE 

1.3 

2.0 

3 

NE 

1.2 

1,7 

2 

NE 

1,4 

2.1 

16 

NE 

1,3 

2,0 

10 

ENE 

1.3 

1,7 

1 

ENE 

1,2 

1,7 

2 

ENE 

1.2 

1.7 

2 

E 

1,6 

2,1 

2 

E 

1,4 

1,9 

2 

E 

1,4 

1,9 

3 

ESE 

1,5 

2.1 

1 

ESE 

1,3 

1.8 

1 

ESE 

1,2 

1,8 

0 

SE 

1,5 

2,1 

0 

SE 

1.1 

1,8 

0 

SE 

1,1 

1.7 

0 

SSE 

1.7 

2,4 

1 

SSE 

1,2 

1,9 

0 

SSE 

1,2 

1,9 

0 

S 

0,6 

1,2 

0 

S 

0.9 

1,5 

0 

S 

0,9 

1.6 

0 

SSW 

0,6 

1.1 

0 

SSW 

0.8 

1.4 

0 

SSW 

0,8 

1,5 

0 

SW 

0.8 

1.3 

0 

SW 

0,7 

1,2 

0 

SW 

0,6 

1,2 

0 

WSW 

1.5 

2,0 

2 

WSW 

1,6 

2.3 

14 

WSW 

1.3 

1.9 

2 

W 

1.8 

2.5 

33 

W 

1.7 

2,4 

53 

W 

1,7 

2,5 

57 

WNW 

1.9 

2.5 

39 

WNW 

1,1 

1,8 

8 

WNW 

l.J 

2,1 

22 

NW 

1.8 

2.4 

21 

NW 

0.9 

1,4 

0 

NW 

0.7 

1.3 

0 

NNW 

1.4 

1.9 

0 

NNW 

0.6 

1,1 

0 

NNW 

0.4 

1,0 

0 

N 

1.1 

1.7 

0 

N 

0.8 

1.5 

0 

N 

0.8 

1.5 

0 

TABLE  C-52 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSE! 

1  RUGGLES 

PROPOSED  RUGGLES 

CtNTER 

CONDITIONS 

CtNTER 

WITH  RhMEDIAL  DEIVCES 

LOCATION   37 

LOCATION   37 

LOCATION   37 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WLIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLt 

MtAN 

GUST 

ANNUAL 

NNE 

1.2 

1,9 

2 

NNE 

1,4 

2,3 

11 

NNE 

1.4 

2,1 

10 

NE 

1.1 

1.5 

1 

NE 

2.0 

2,8 

56 

NE 

1,9 

2,6 

50 

ENE 

1,4 

1.9 

2 

ENE 

1,6 

2.3 

13 

ENE 

1.5 

2,2 

13 

E 

1.6 

2.2 

5 

E 

1,2 

1.8 

3 

E 

1.1 

1,7 

2 

ESE 

1.9 

2.4 

4 

ESE 

1,0 

1.5 

0 

ESE 

1,0 

1.6 

0 

SE 

1.8 

2.4 

1 

SE 

0.9 

1,4 

0 

SE 

0,9 

1.5 

0 

SSE 

1.4 

2.1 

0 

SSE 

0,9 

1,5 

0 

SSE 

1,0 

1.6 

0 

S 

1.1 

1.8 

0 

S 

1.2 

1.8 

1 

E 

1,2 

1,8 

1 

SSW 

1.1 

1.8 

0 

SSW 

1.5 

2.1 

4 

SSW 

1,5 

2.1 

7 

SW 

1.4 

2,1 

3 

SW 

1.3 

1,9 

3 

SW 

1,4 

2.0 

10 

WSW 

1.7 

2,2 

6 

WSW 

1.1 

1.7 

1 

WSW 

1.0 

1.6 

1 

W 

1.7 

2.3 

26 

W 

0.8 

1.2 

0 

W 

0>7 

1.3 

0 

WNW 

1.3 

1.9 

5 

HNW 

1,1 

1.7 

4 

WNW 

0,8 

1.4 

0 

NW 

1.9 

2,5 

42 

NW 

0.8 

0.8 

0 

NW 

0,8 

J  ,2 

0 

NNU 

1.5 

2.0 

1 

NNW 

0.9 

1.2 

0 

NNW 

0,7 

1.2 

0 

N 

1.2 

1.8 

1 

N 

0,9 

1.5 

0 

N 

1,0 

1.6 

1 

LOCATION   38 

LOCATION   38 

LOCATION  38 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

WhlGHf 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

0  9 

1.6 

1 

NNE 

1,2 

1.9 

7 

NNE 

1,2 

1,8 

6 

NE 

1.1 

1.7 

6 

t^E 

1.0 

1.6 

's 

NE 

0,9 

1.6 

7 

ENE 

1.4 

2.0 

7 

ENE 

1,2 

1.8 

8 

ENE 

1.2 

1.8 

7 

E 

1.5 

2.1 

6 

E 

1.1 

1,7 

4 

E 

1,0 

1.7 

3 

ESE 

1.7 

2.5 

8 

ESE 

1,5 

2,1 

6 

ESE 

1,5 

2,1 

6 

SE 

2.0 

2.5 

4 

SE 

1.7 

2.3 

4 

SE 

1,7 

2.3 

4 

SSE 

1.9 

2.4 

2 

SSE 

1.8 

2,4 

4 

SSE 

1,8 

2.3 

3 

S 

1.2 

1.8 

1 

S 

1.5 

2.1 

8 

S 

1,5 

2.1 

7 

SSW 

1.1 

1,7 

1 

SSW 

1.4 

1.9 

7 

SSW 

1.5 

2,1 

11 

SW 

1.4 

2.0 

8 

SW 

1.2 

1,7 

5 

SW 

1,2 

1.9 

10 

WSW 

1.5 

2,0 

6 

WSW 

0.8 

1,3 

0 

WSW 

0,7 

1,2 

0 

W 

1.3 

1,9 

14 

W 

1,1 

1,8 

19 

w 

0>9 

1.7 

11 

WNW 

1.5 

2,0 

28 

WNW 

0.8 

1,3 

1 

WNW 

0,6 

1.2 

0 

NW 

1.3 

1,8 

6 

NW 

1.1 

1.6 

7 

NW 

1,2 

1.8 

16 

NNW 

1.2 

1,7 

0 

NNW 

1.3 

1.8 

3 

NNW 

1.2 

1.7 

2 

N 

1.1 

1,7 

1 

N 

1.3 

1.8 

6 

N 

1,2 

1.7 

4 

LOCATION  39 

LOCAIION   39 

LOCATION   3 

9 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WtlGHl 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

0.6 

1,1 

0 

NNE 

1,5 

2.2 

11 

NNE 

1,5 

2.1 

8 

NE 

0.6 

1.1 

0 

NE 

1.-6 

2.4 

36 

NE 

1,5 

2.2 

25 

ENE 

1.4 

2  1 

12 

ENE 

0.6 

1.4 

1 

ENE 

0,8 

1.4 

1 

E 

0.9 

1  6 

2 

E 

0,8 

1.3 

0 

E 

0,7 

1.3 

0 

ESE 

1.3 

2  1 

5 

ESE 

1.3 

1.9 

2 

ESE 

1,J 

1.9 

2 

SE 

1.9 

2,5 

5 

SE 

1.9 

2,4 

3 

SE 

1,9 

2,5 

4 

SSE 

1.9 

2,  ? 

3 

SSE 

1,9 

2.5 

3 

SSE 

2,0 

2,6 

4 

S 

1.3 

1,  ^ 

3 

S 

1.8 

2.3 

8 

S 
SSW 

1,7 
1.8 

2,4 
2,4 

9 

SSW 

1.0 

l,c 

1 

SSW 

1.7 

2.2 

10 

1.6 

SW 

1.3 

1,6 

4 

SW 

1,4 

2.0 

7 

SW 

1,4 

1,9 

7 

WSW 

1.3 

1,8 

5 

WSW 

0,9 

1.5 

0 

WSW 

0.9 

1,4 

0 

W 

1.3 

1,8 

18 

W 

1.2 

1,7 

7 

W 

1,1 

1,7 

7 

WNW 

1.4 

1,9 

31 

WNW 

0,9 

1,4 

0 

WNW 

0,7 

1,3 

0 

NW 

1.2 

1,7 

9 

NW 

1,1 

1.6 

3 

NW 

1,3 

1.8 

12 

NNW 

1,1 

1,6 

0 

NNW 

1,3 

1.8 

2 

NNW 

1,J 

1,9 

2 

N 

1.0 

1.5 

1 

N 

1,3 

1.9 

3 

N 

1,3 

1,8 

3 

TABLE  C-53 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSED 

t  RUGGLES 

PROPOSED  RUGlJLES 

CENTER 

CONDITIONS 

CENTER 

WITH 

1  RF- MEDIAL  DEIVCES 

LOCATION   40 

LOCATION   40 

LOCATION   40 

UIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLt 

MEAN 

Gusr 

ANNUAL 

NNE 

0.8 

1.3 

0 

NNE 

1.0 

1.6 

1 

NNE 

0.9 

1.5 

1 

NE 

0.7 

1.2 

1 

NE 

1,3 

2.2 

18 

NE 

1,1 

1,9 

15 

ENE 

0.7 

1.2 

0 

ENE 

1.5 

2,5 

IS 

ENE 

1.4 

2.1 

13 

E 

0.7 

1.3 

0 

E 

1.0 

1.8 

2 

E 

0,9 

1.7 

O 

ESE 

0.9 

1.6 

1 

ESE 

1,7 

2.3 

5 

ESE 

1,6 

2.3 

6 

SE 

1.7 

2.2 

3 

SE 

2.1 

2.6 

4 

SE 

2,1 

2.7 

6 

S5E 

1.8 

2.4 

3 

SSE 

2,0 

2,8 

4 

SSE 

2,0 

2.8 

6 

S 

1.5 

2.0 

5 

S 

1,4 

2.2 

4 

S 

1.4 

2.2 

7 

SSW 

1.2 

1.7 

2 

SSW 

0,5 

1.1 

0 

SSW 

0,4 

3.1 

0 

5U 

1.3 

1.7 

5 

SW 

0.8 

1.3 

0 

SW 

0,8 

1.3 

0 

USW 

1.2 

1.8 

6 

WSW 

1.0 

1.4 

0 

WSW 

0.9 

\,i 

0 

U 

1.2 

1.8 

19 

W 

0,9 

1.3 

0 

W 

0,8 

1.6 

3 

WNU 

1.4 

1,9 

36 

WNW 

1,4 

2.1 

30 

WNW 

0,9 

1.5 

3 

m 

1.3 

1.8 

18 

NW 

1,3 

1.8 

5 

NW 

1,4 

1,9 

21 

NNW 

1.0 

1,5 

0 

NNW 

1,5 

2.1 

4 

NNW 

1,5 

2.1 

7 

N 

0.9 

1,3 

0 

N 

1,4 

2.0 

5 

N 

1.5 

2.1 

9 

LOCATION   4! 

I 

LOCATION   41 

LOCATION   41 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

Wl-.IGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.6 

2.2 

15 

NNE 

1.0 

1.6 

0 

NNE 

1,0 

1.6 

1 

NE 

1.1 

1,7 

9 

NE 

0,3 

1.8 

3 

NE 

0,0 

1.6 

4 

ENE 

0.7 

1.1 

0 

ENE 

1.9 

2.7 

14 

ENE 

1.7 

2.4 

23 

E 

1.1 

1,7 

2 

E 

1.1 

1.9 

1 

E 

1,0 

1.8 

3 

ESE 

0,7 

1,3 

0 

ESE 

1,7 

2,3 

1 

ESE 

1,6 

2.2 

5 

SE 

1.6 

2,2 

2 

SE 

1.9 

2.5 

1 

SE 

1,8 

2.4 

3 

SSE 

1.8 

2,4 

3 

SSE 

1,1 

2,0 

0 

SSE 

1,2 

2.0 

1 

S 

1.7 

2,2 

8 

S 

0.9 

1.4 

0 

S 

0,8 

]  .i 

0 

5SU 

1.5 

2.1 

8 

SSW 

1.0 

1.7 

0 

SSW 

1.1 

i ,/ 

1 

SW 

1.4 

1.8 

6 

SW 

0,9 

1,5 

0 

SW 

1,1 

1.7 

2 

USU 

1.0 

1,7 

3 

WSW 

1.7 

2,3 

6 

WSW 

0.8 

1.5 

0 

U 

1.0 

1,6 

6 

W 

1,9 

2,4 

26 

W 
WNW 

1,4 
1,1 

2.0 
1.6 

31 

WNW 

1.1 

1,7 

10 

WNW 

1,8 

2,6 

44 

4 

NU 

1.1 

1.6 

6 

NW 

1.3 

1,8 

1 

NW 

1.1 

1,/ 

8 

NNW 

1.4 

1.8 

3 

NNW 

1,5 

2.1 

1 

NNW 

1,4 

1.9 

4 

N 

1.6 

2.2 

15 

N 

1.6 

2.1 

2 

N 

1.5 

2,0 

6 

LOCATION   4: 

2 

LOCATION   4: 

LOCATION   4 

2 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WhlGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.5 

2,1 

8 

NNE 

0.8 

1.6 

0 

NNE 

0.8 

1  .4 

0 

NE 

1.1 

1,6 

3 

NE 

1,5 

2.4 

8 

NE 

1,7 

2,5 

42 

ENE 

0.9 

1,4 

0 

ENE 

1.8 

2.7 

7 

ENE 

2,0 

2,8 

i5 

E 

1.4 

2,0 

5 

E 

1,4 

2.2 

1 

E 
ESE 

1,4 

1,9 

2.1 
2,4 

8 

ESE 

1.0 

1.7 

0 

ESE 

2,1 

2.7 

2 

8 

SE 

1.7 

2,2 

2 

SE 

1,4 

2.2 

0 

SE 

1.5 

2,1 

1 

SSE 

1.6 

2.2 

1 

SSE 

0,8 

1.3 

0 

SSE 

0,7 

1.3 

0 

S 

1.7 

2.3 

7 

S 

1.0 

1.5 

0 

S 

0,9 

1,4 

0 

SSW 

1.6 

2.2 

8 

SSW 

0.8 

1.2 

0 

SSW 

0,6 

1  ,0 

0 

SW 

1.6 

2.1 

12 

SW 

0.6 

1.1 

0 

SW 

0.6 

0.9 

0 

WSW 

1.2 

2.0 

6 

WSW 

1.1 

1.7 

0 

WSW 

0,4 

0,6 

0 

W 

1.0 

1.7 

4 

W 

1,9 

2.5 

12 

w 

0:5 

1.0 

0 

WNW 

1.3 

1.8 

13 

WNW 

2,5 

3.0 

57 

WNW 

1,0 

1.5 

NW 

1.2 

1.8 

9 

NW 

2.0 

2.6 

12 

NW 

1,0 

J  .4 

0 

NNW 

1.4 

2.0 

3 

NNW 

1,3 

2.1 

0 

NNW 

0,7 

1.2 

0 

N 

1.8 

2.4 

17 

N 

1.0 

1.7 

0 

N 

1,0 

1,7 

n 

TABLE  C-54 
PEDESTRIAN  LEVEL  UIND  TEST 


DATA 


EXISTING  SITE 

PROPOSED 

1   RU6GLES 

PROPOSED  RUGGLES 

CENTER 

CONDITIONS 

C£NTER 

WITH 

1  .S'LMEDIAL  DEIVCES 

LOCATION  43 

LOCATION   43 

LOCATION  43 

WIND 

RATIOS 

WEIGHT 

MIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WtlGHT 

ANGLE 

HEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANCLE 

MLAN 

GUST 

ANNUAL 

NNE 

1,2 

1.7 

1 

NNE 

0,9 

1.8 

10 

NNE 

1.2 

1.'/ 

9 

NE 

1.1 

1.6 

4 

NE 

0,1 

1,3 

2 

NE 

1,1 

1.9 

22 

ENE 

1.0 

1.6 

1 

ENE 

0,6 

1.6 

5 

ENE 

1.5 

2,3 

29 

E 

1.3 
1.3 

1.9 
2.0 

4 
2 

E 

0.1 

0.9 

0 

E 

0,7 

1,6 

3 

ESE 

ESE 

1.5 

2,3 

14 

ESE 

1,5 

2,1 

7 

SE 

1.7 

2.2 

2 

SE 

1,4 

2,2 

5 

SE 

1,2 

2.0 

2 

SSE 

1.6 

2,2 

1 

SSE 

0.9 

1,6 

0 

SSE 

0,9 

1.5 

0 

S 

1.6 

2,2 

4 

S 

0.7 

1,3 

0 

S 

0.5 

1.1 

0 

ssw 

1.4 

2,0 

3 

SSU 

1.0 

1.4 

0 

SSW 

0.9 

1,4 

0 

su 

1.6 

2,1 

12 

SW 

0,6 

0,9 

0 

SW 

0,3 

0.8 

0 

wsu 

1.5 

2,1 

10 

WSW 

0,5 

0.9 

0 

WSW 

0.5 

0,6 

0 

w 

1.0 
1.4 

1,8 
2,0 

6 
26 

w 

1,0 

1.4 

4 

W 

0,8 

1.3 

1 

UNW 

WNW 

1,1 

1.5 

10 

WNW 

0,9 

1.3 

1 

NW 

1.4 

2,0 

15 

NW 

0,6 

1.0 

0 

NW 

0.4 

0.8 

0 

NNU 

1.4 

1,9 

2 

NNW 

1,1 

1.6 

2 

NNW 

0,9 

1.4 

0 

N 

1.4 

2.1 

8 

N 

1.8 

2.4 

44 

N 

1.6 

2.2 

23 

LOCATION   44 

LOCATION   44 

LOCATION  44 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

WLIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.2 

1.8 

2 

NNE 

1.4 

2.2 

25 

NNE 

1,2 

1,9 

24 

NE 

1.0 

1.5 

2 

NE 

0,8 

1,6 

10 

NE 

0,3 

1.6 

23 

ENE 

1.2 

1.7 

2 

ENE 

0.2 

1.0 

0 

ENE 

0.1 

1.3 

2 

E 

1,0 

1.7 

1 

E 

0.6 

1,3 

.  1 

E 
ESE 

0,1 
0,7 

1,0 
1,4 

0 

ESE 

1,4 

2.1 

3 

ESE 

1,3 

2,1 

9 

1 

SE 

1,8 

2.3 

2 

SE 

1,3 

2.3 

6 

SE 

0,7 

1,5 

1 

SSE 

1.6 

2.1 

1 

SSE 

0,8 

1,5 

0 

SSE 

0,8 

1,5 

0 

S 

1.5 

2.1 

3 

S 

0,4 

0.9 

0 

S 

0,1 

0.8 

0 

SSW 

1.3 

1.9 

2 

SSW 

0,6 

1.1 

0 

SSU 

0.7 

1.1 

0 

sw 

1.6 

2.1 

10 

SW 

0,5 

1,0 

0 

SW 

0,2 

0,7 

0 

wsw 

1,6 

2.1 

11 

wsw 

0.5 

0,9 

0 

WSW 

0,5 

0.5 

0 

w 

1,0 
1,5 

1.6 
2.2 

2 
40 

w 

0,8 

1,1 

0 

w 

WNW 

0,5 
0,3 

1.0 
1,0 

0 

WNW 

WNW 

0,8 

1,1 

0 

0 

NW 

1,5 

2.0 

16 

NW 

0.6 

0.9 

0 

NW 

0,4 

0,7 

0 

NNW 

1,4 

1.9 

2 

NNW 

1,1 

1,7 

3 

NNW 

0,8 

1,3 

0 

N 

1,1 

1.7 

1 

N 

1.9 

2.5 

47 

N 

1,6 

2.2 

47 

LOCATION  45 

LOCATION   45 

LOCATION   45 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WLIGHT 

WIND 

RATIOS 

WtlGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.5 

2.1 

10 

NNE 

1.1 

1.7 

3 

NNE 

1.2 

3  .7 

3 

NE 

1,4 

2.0 

19 

NE 

0,7 

1,3 

2 

NE 

0,8 

1,4 

2 

ENE 

1,0 

1.6 

2 

ENE 

1,5 

2.5 

33 

ENE 

1.4 

2,3 

21 

E 

0,9 

1.6 

2 

E 

1.2 

2,0 

8 

E 

1.3 

1,9 

6 

ESE 

0,8 

1.4 

0 

ESE 

1,6 

2,2 

8 

ESE 

1,5 

2.2 

5 

SE 

1,4 

1.9 

1 

SE 

1.8 

2.4 

5 

SE 

1,8 

2,4 

4 

SSE 

1.6 

2.1 

1 

SSE 

1,0 

1,7 

0 

SSE 

0,8 

1,6 

0 

S 

1,6 

2.2 

6 

S 

0,9 

1.6 

1 

S 

0.8 

1,4 

0 

SSW 

1,7 

2,2 

12 

SSW 

0,9 

1,5 

0 

SSW 

0.9 

1.6 

0 

SW 

1.6 

2.0 

15 

SW 

0,8 

1.1 

0 

SW 

0.6 

1.1 

0 

wsw 

1,0 

1.6 

1 

WSW 

1,2 

1.8 

6 

wsw 

1.5 

2,1 

17 

w 

1,1 

1,6 

5 

w 

0,9 

1.4 

2 

w 

WNW 

1,3 
1,0 

1,9 
1.5 

22 

WNW 

1,0 

1,5 

3 

WNW 

1,0 

1.4 

2 

4 

NW 

1,0 

1,5 

2 

NW 

1,1 

1.6 

7 

NW 

0.9 

i  ,5 

2 

NNW 

1,2 

1,7 

1 

NNW 

1.3 

1.9 

6 

NNW 

1.4 

1.9 

4 

N 

1,7 

2,3 

17 

N 

1,6 

2.1 

14 

N 

1.5 

2.0 

9 

TABLE  C-55 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSED 

1  RUGGLES 

PROPOSED  RUGGLES 

CLNTER 

CONDITIONS 

CLNTER 

wiri- 

1  RLMEDIAL  DEIVUES 

LOCATION   46 

LOCATION   46 

LOCATION   46 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

0,9 

1.5 

2 

NNE 

1.1 

1,8 

2 

NNE 

1.0 

1,6 

19 

NE 

1,3 

1.8 

21 

NE 

1,2 

1.9 

8 

NE 

1.0 

1,5 

27 

ENE 

1.3 

1,9 

14 

ENE 

1.4 

2,3 

11 

ENE 

0.6 

1.3 

6 

E 

1.0 

1.6 

3 

E 

1,7 

2,4 

13 

E 

0,9 

1,6 

16 

ESE 

0.9 

1.4 

0 

ESE 

1,8 

2,5 

7 

ESE 

0,8 

1.4 

3 

SE 

1.3 

1,8 

1 

SE 

1.4 

2,0 

1 

SE 

0.6 

1,0 

0 

SSE 

1.4 

1,9 

1 

SSE 

0,5 

1,0 

0 

SSE 

0,2 

0,9 

0 

S 

1.5 

2.0 

7 

S 

0.6 

1,0 

0 

S 

0.3 

0,8 

0 

SSW 

1.6 

2.0 

16 

SSW 

0.6 

0,8 

0 

SSW 

0.4 

0,8 

0 

SU 

1,3 

2,0 

25 

SW 

0.5 

0,9 

0 

SW 

0,5 

0.5 

0 

WSU 

0.6 

1.3 

0 

WSW 

0.9 

1.4 

0 

WSW 

0.1 

0.7 

0 

W 

1.0 

1.4 

5 

W 

1,4 

2,0 

19 

w 

0,3 

0.8 

0 

WNW 

0.7 

1.2 

0 

WNW 

l.J 

2,0 

18 

WNW 

0.2 

0.6 

0 

m 

0.7 

1.2 

0 

NW 

1.2 

2.1 

18 

NW 

0,5 

1  ,0 

•7 

NNW 

1.1 

1,5 

1 

NNW 

1.1 

1,7 

0 

NNW 

0,9 

1.4 

6 

N 

1.1 

1.5 

2 

N 

1.3 

2.0 

4 

N 

0,9 

1,6 

21 

LOCATION   47 

LOCATION   47 

LOCATION   47 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WtlGHT 

ANGLE 

HEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

H^E 

1.6 

2.1 

8 

NNE 

1.8 

2.4 

12 

NNE 

1.4 

2.0 

5 

NE 

1.5 

2.0 

15 

NE 

l,b 

2,3 

21 

NE 

1,4 

2,0 

16 

ENE 

1.2 

1.7 

2 

ENE 

1.7 

2.7 

25 

ENE 

1.4 

2,S 

14 

E 

1.4 

2.1 

7 

E 

1.3 

2,2 

6 

E 

1,2 

2,0 

5 

ESE 

1.0 

1.6 

0 

ESE 

1,8 

2,5 

7 

ESE 

1,5 

2,2 

4 

SE 

1.6 

2,2 

1 

SE 

1.5 

2.1 

1 

SE 

1.3 

1,9 

0 

SSE 

1.7 

2.3 

1 

SSE 

0,8 

1.5 

0 

SSE 

0,5 

1.2 

0 

S 

1,7 

2.3 

7 

S 

0.9 

1.7 

0 

S 

0.6 

1.3 

0 

SSW 

1.8 

2.4 

15 

SSW 

0.8 

1.2 

0 

SSW 

0.8 

1,2 

0 

SW 

1.6 

2.2 

17 

SW 

0,7 

1.0 

0 

SW 

0,6 

0.9 

0 

WSW 

1.0 

1.6 

1 

WSW 

1,2 

1.7 

1 

WSW 

1.5 

1.9 

6 

W 

1.1 

1.6 

2 

W 

1.1 

1.8 

5 

W 

1.6 

2,1 

34 

WNW 

1.1 

1.7 

4 

WN« 

1,2 

1.8 

8 

WNW 

1,J 

1,8 

14 

NW 

1.2 

1.7 

5 

NW 

1,0 

1.5 

1 

NW 

0.7 

1.2 

0 

NNW 

1.3 

1,8 

1 

NNW 

1,2 

1.7 

0 

NNW 

0,7 

1.1 

0 

N 

1.8 

2.3 

13 

N 

1,8 

2.4 

14 

N 

1,1 

1,8 

2 

LOCATION   48 

LOCATION   48 

LOCATION   48 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

K'tlGHT 

HIND 

RATIOS 

Hl-.IGHI 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

(JUST 

ANNUAL 

ANGLE 

MEAN 

•GUST 

ANNUAL 

NNE 

1.5 

2.0 

7 

NNE 

1.5 

2.0 

2 

NNE 

0,4 

0,9 

0 

NE 

1.5 

2.0 

17 

NE 

1,3 

2.5 

23 

NE 

0,4 

1.2 

o 

^ 

ENE 

1.1 

1,6 

2 

ENE 

1.9 

2.8 

23 

ENE 

0,5 

1,3 

1 

E 

1.5 

2.1 

7 

E 

2,1 

2.9 

21 

E 

0,6 

1.2 

0 

ESE 

1.0 

1.6 

0 

ESE 

2,5 

3,2 

17 

ESE 

0,8 

1.3 

0 

SE 

1.5 

2.0 

1 

SE 

1.3 

2.1 

0 

SE 

0.6 

1  >0 

0 

SSE 

1.6 

2.2 

1 

SSE 

0.7 

1.3 

0 

SSE 

0:1 

1.3 

0 

S 

1.5 

2.0 

3 

S 

0.7 

1.3 

0 

s 

0.1 

1,1 

0 

SSW 

1.8 

2.3 

14 

SSW 

1,0 

1.5 

0 

SSW 

0,5 

0,9 

0 

SW 

1.6 

2.2 

21 

SW 

0.6 

0.8 

0 

SW 

0:4 

0.4 

0 

WSW 

0.9 

1.7 

O 

i. 

WSW 

1.2 

1.6 

0 

WSW 

1.0 

1,5 

5 

W 

0.9 

1.5 

1 

W 

1.2 

1.7 

2 

w 

1,1 

1.7 

27 

WNW 

1.1 

1.6 

4 

WNN 

1.4 

1.9 

6 

WNW 

1,2 

1.8 

50 

NW 

1.1 

1.7 

5 

NW 

1,4 

1.9 

5 

NW 

0.9 

1,5 

14 

NNW 

1.4 

1.9 

2 

NNW 

1.0 

1,5 

0 

NNW 

0,8 

1,3 

0 

N 

1.7 

2.2 

11 

N 

0,9 

1.3 

0 

N 

0.5 

1,1 

0 

TABLE  C-5«S 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSE! 

1  RUGGLES 

PROPOSED  RUGGLES 

CENTER 

CONDITIONS 

CENTER 

WIIH  KL'MEDIAL  DEIVCES 

LOCATION   49 

LOCATION   49 

LOCATION   49 

KIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

(•'IND 

RATIOS 

WlilGH! 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1,6 

2.1 

7 

NNE 

1.5 

2.0 

4 

NNE 

0.6 

1,0 

0 

NE 

1.5 

2.0 

16 

NE 

1,7 

2.4 

26 

NE 

0,6 

1,0 

0 

ENE 

1.1 

1.7 

2 

ENE 

1,5 

2.5 

20 

ENE 

0,7 

1.2 

0 

E 

1.5 

2.1 

7 

E 

1,6 

2,5 

16 

E 

0>7 

1,2 

0 

ESE 

1.1 

1.7 

0 

ESE 

1,3 

2,3 

4 

ESE 

0,7 

1,4 

0 

SE 

1.5 

2.0 

1 

SE 

0.9 

1,4 

0 

SE 

0.5 

1.1 

0 

SSE 

1.6 

2.2 

1 

SSE 

0,8 

1,3 

0 

SSE 

0,5 

1.1 

0 

s 

1.5 

2.1 

3 

S 

0.8 

1.4 

0 

S 
SSW 

1,0 

1.5 

1 

SSW 

1.9 

2.3 

13 

SSW 

0.7 

1.3 

0 

0.6 

1.1 

0 

SU 

1.7 

2.2 

16 

SW 

0,5 

0,9 

0 

SW 

0,2 

0.2 

0 

WSW 

1.0 

1.8 

2 

WSW 

1.0 

1,5 

0 

WSW 

1,1 

1,6 

3 

W 

0.9 

1.4 

0 

W 

1.0 

1,6 

o 

W 

1,2 

1,6 

15 

WNU 

1.3 

1.9 

18 

um 

1.3 

1,7 

5 

WNW 

1,3 

1,7 

23 

NU 

1.1 

1.6 

2 

NW 

1.6 

2,1 

22 

NW 

1,5 

2,0 

52 

NNU 

1,0 

1.5 

0 

NNW 

1,1 

1.6 

0 

NNW 

1,0 

1.5 

1 

N 

1.7 

2.2 

10 

N 

1,2 

1,6 

1 

N 

1.0 

1.6 

3 

LOCATION   50 

LOCATION   50 

LOCATION   50 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HiaOHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.4 

2.0 

4 

NNE 

1.5 

2.0 

3 

NNE 

1.1 

1,6 

2 

NE 

1.4 

1,9 

11 

NE 

1,6 

2.2 

16 

NE 

1.0 

1,5 

5 

ENE 

1.1 

1.6 

1 

ENE 

1.8 

2.6 

21 

ENE 

1.0 

1  ,7 

6 

E 

1.4 

2.0 

4 

E 

1,9 

2,3 

23 

E 

1,3 

2,0 

10 

ESE 

1.2 

1,7 

1 

ESE 

1,5 

2,1 

2 

ESE 

1,2 

1.9 

4 

SE 

1.3 

1.8 

0 

SE 

0,8 

1.3 

0 

SE 

0.6 

3  ,2 

0 

SSE 

1.5 

2.0 

0 

SSE 

1,0 

1,7 

0 

SSE 

o,y 

1,5 

0 

S 

1.3 

1.9 

2 

S 

1,2 

2,0 

1 

S 

1.2 

2.0 

5 

SSW 

2.0 

2,5 

19 

SSW 

0,9 

1.3 

0 

SSH 

0.2 

0.8 

0 

SW 

2.0 

2,5 

38 

SW 

0,6 

1,1 

0 

SW 

0,1 

0,6 

0 

WSW 

1.2 

2,0 

5 

WSW 

1,1 

1.7 

1 

WSW 

1.0 

1.6 

2 

W 

0.9 

1.3 

0 

W 

1,1 

1,8 

6 

W 

1,0 

1.6 

10 

WNW 

1.1 

1,6 

3 

WNW 

1,1 

1,6 

2 

WNW 

1,1 

1,/ 

16 

NW 

1.2 

1,8 

8 

NW 

1,5 

2.2 

24 

NW 

1.3 

1.9 

33 

NNW 

1.0 

1,4 

0 

NNW 

0,9 

1,4 

0 

NNW 

1.0 

1,5 

0 

N 

1.3 

1,8 

2 

N 

1,4 

1,8 

2 

N 

1.3 

1.9 

7 

LOCATION   5] 

I 

LOCAIION   5] 

t 

LOCATION   51 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

Mt:AN 

GUST 

ANNUAL 

NNE 

1.7 

2.2 

9 

NNE 

1,8 

2.5 

3 

NNE 

1.2 

1.6 

1 

NE 

1.3 

1.8 

8 

NE 

1,6 

2,8 

17 

NE 

1,1 

1,7 

5 

ENE 

0.9 

1.4 

0 

ENE 

1,3 

2.5 

4 

ENE 

1.0 

1.6 

1 

E 

1.5 

2.1 

6 

E 

1.5 

2,7 

4 

E 

1,2 

1,8 

2 

ESE 

1.1 

1,8 

1 

ESE 

0,6 

1,0 

0 

Est 

0.6 

1,0 

0 

SE 

1.6 

2,1 

1 

SE 

0,5 

1,0 

0 

SE 

0.5 

0,8 

0 

SSE 

1.6 

2,2 

1 

SSE 

0,5 

■;>,9 

0 

S'JE 

0,3 

0,6 

0 

S 

1.6 

2,2 

4 

S 

0,8 

1.3 

0 

S 

0.6 

0,9 

0 

SSW 

1.7 

2,3 

10 

SSW 

0,6 

0,8 

0 

SSW 

0,1 

0.6 

0 

SW 

1.7 

2.2 

13 

SW 

0,6 

1,1 

0 

SW 

0,1 

0,6 

0 

WSW 

1.3 

2.0 

5 

WSW 

1,9 

2.5 

3 

WSW 

0,8 

1.4 

0 

w 

1.0 

1.7 

4 

W 

2.2 

2,9 

30 

w 

1,6 

2.1 

20 

WNW 

1.2 

1.9 

12 

WNW 

2,2 

2.9 

39 

WNW 

i.y 

2,3 

63 

NW 

1.2 

1.8 

6 

NW 

1.0 

1.8 

0 

NW 

1,4 

1.9 

8 

NNW 

1.4 

2,0 

4 

NNW 

1,1 

1.8 

0 

NNW 

0,4 

0.8 

0 

N 

1.9 

2,4 

16 

N 

1.3 

1,8 

0 

N 

1.2 

3  .6 

1 

TABLE  C-57 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSE! 

1  RUGGLES 

PROPOSED  RUGGLES 

Ct.NTER 

CONDITIONS 

CENfER 

WITH  REMEDIAL  DEIVCES 

LOCATION   52 

LOCATION   5; 

2 

LOCATION   5: 

2 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HLI6HT 

WIND 

RATIOS 

WtlGHl 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

HtAN 

GUST 

ANNUAL 

NNE 

1.5 

2.1 

6 

NNE 

1.1 

1.6 

0 

NNE 

1.2 

1,9 

3 

NE 

1.3 

1.8 

7 

NE 

1,0 

1.5 

1 

NE 

0,9 

1.5 

o 

ENE 

1.1 

1.6 

1 

ENE 

1.1 

1.6 

0 

ENE 

1.3 

1,8 

2 

E 

1.4 

2.0 

5 

E 

0>? 

1.5 

0 

E 

l.J 

1.8 

2 

E5E 

1.2 

1.8 

1 

ESE 

0,8 

1.3 

0 

ESE 

0,8 

1.2 

0 

SE 

1.5 

2.0 

1 

SE 

0.7 

1.1 

0 

SE 

0.6 

1.0 

0 

SSE 

1.6 

2.1 

1 

SSE 

0.9 

1.4 

0 

SSE 

0,3 

0,7 

0 

S 

1,5 

2.1 

3 

S 

1.0 

1.6 

0 

s 

0.7 

1.0 

0 

SSW 

1.9 

2.3 

10 

SSW 

0.8 

1.1 

0 

SSW 

0.1 

0.6 

0 

SW 

1.8 

2.3 

21 

SW 

0,5 

0.9 

0 

SW 

0,1 

1.2 

0 

WSW 

1.5 

2.2 

12 

WSW 

1.7 

2.3 

8 

WSU 

1.4 

2.0 

6 

W 

0.7 

1.2 

0 

W 

1.7 

2,4 

26 

w 

1,4 

2.2 

30 

WNW 

1.4 

2.0 

17 

WNW 

1,7 

2.4 

30 

WNW 

1,4 

2.0 

24 

NU 

1.4 

1.9 

9 

NW 

1.8 

2.5 

35 

NW 

1,6 

2,2 

iO 

NNW 

1,2 

1.7 

0 

NNW 

1.4 

2.0 

0 

NNW 

1,1 

1.7 

0 

N 

1.6 

2,1 

7 

N 

1.3 

1.8 

1 

N 

1.1 

1.7 

1 

LOCATION   53 

LOCATION   53 

LOCATION   53 

HIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

WLIGHI" 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MLAN 

GUST 

ANNUAL 

NNE 

1.4 

2,0 

1 

NNE 

1,0 

1.5 

0 

NNE 

0.1 

0.2 

0 

NE 

1.9 

2,5 

20 

NE 

l.i 

1,8 

9 

NE 

0,J 

0.8 

0 

ENE 

1.8 

2,5 

10 

ENE 

1.0 

1.6 

2 

ENE 

0,2 

0.7 

0 

E 

2,1 

2.8 

17 

E 

1.4 

2.3 

13 

E 

0,5 

0.9 

0 

ESE 

1.2 

1,6 

0 

ESE 

0.9 

1.5 

0 

ESE 

0,4 

1.0 

0 

SE 

1.0 

1,3 

0 

SE 

1.0 

1.6 

0 

SE 

0.6 

1,2 

0 

SSE 

0.9 

1,4 

0 

SSE 

1,1 

1.6 

0 

SSE 

1,0 

1.7 

3 

S 

1.1 

1,7 

0 

S 

1,1 

1.6 

0 

S 

1.0 

1,6 

7 

SSW 

2.0 

2,4 

5 

SSW 

1.6 

2.1 

8 

SSW 

0.9 

1,6 

11 

SW 

2,1 

2,8 

30 

SW 

1,0 

1.5 

0 

SW 

0,1 

0.9 

0 

WSW 

1.8 

2.6 

17 

WSW 

1.4 

2.2 

16 

WSW 

0.9 

1,5 

17 

W 

0.7 

1.4 

0 

W 

1,4 

2.0 

29 

W 

1,0 

1.5 

40 

WNW 

0.5 

1,1 

0 

WNW 

1.1 

1.7 

9 

WNW 

0,8 

1.3 

16 

NW 

0.7 

1,0 

0 

NW 

1.1 

l.S 

9 

NW 

0.7 

i  .2 

7 

NNW 

0,8 

1.3 

0 

NNW 

1,0 

1.6 

0 

NNW 

0,5 

0.9 

0 

N 

1.1 

1.7 

0 

N 

1.1 

1.8 

3 

N 

0.5 

0.7 

0 

LOCATION   5^ 

1 

LOCAIIUN   54 

LOCATION   5 

4 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

WhlGHT 

ANGLE 

MEAN 

Gusr 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MtAN 

GUST 

ANNUAL 

NNE 

1.1 

1.8 

1 

NNE 

1,3 

1,8 

0 

NNE 

0-6 

1,1 

0 

NE 

1.8 

2.3 

18 

i^E 

0,8 

1.4 

0 

NE 

0,6 

1.1 

0 

ENE 

1.8 

2,4 

12 

ENE 

2.2 

2,9 

8 

ENE 

0.9 

1.4 

0 

E 

1,7 

1.7 

2,2 
2,2 

6 
2 

E 

2.2 

3.0 

6 

E 
Est 

1,4 
0,1 

1.9 
0.8 

1 

ESE 

ESE 

2.4 

3.1 

4 

0 

SE 

1,6 

2.1 

1 

SE 

1.9 

2.4 

0 

SE 

0.1 

0,2 

0 

SSE 

1.0 

1,5 

0 

SSE 

1.4 

2,0 

0 

SSE 

0,1 

0.6 

0 

S 

1.0 

1,7 

0 

S 

1.1 

1.9 

0 

S 

0.7 

]  ,2 

0 

SSW 

1.7 

2.1 

3 

SSW 

1.2 

2,0 

0 

SSW 

0,5 

1,0 

0 

SW 

1.7 

2.2 

9 

SW 

1,0 

1,6 

0 

SW 

0,1 

0.2 

0 

WSW 

1.7 

2.3 

10 

WSW 

1.4 

2.1 

0 

WSW 

0.1 

0.6 

0 

W 

1.4 

2.1 

18 

W 

2,0 

2,6 

12 

W 

1,1 

1.8 

3 

WNW 

1.5 

2.0 

14 

WNW 

2,4 

3,1 

57 

WNH 

1,6 

2,4 

42 

NW 

1.3 

1.9 

5 

NW 

1,7 

2.5 

7 

NW 

1.6 

2,3 

26 

NNW 

1.3 

1.9 

1 

NNW 

2,1 

2.8 

A 

NNW 

2:1 

2,8 

27 

N 

1.0 

1,6 

0 

N 

1.1 

1.9 

0 

N 

1.0 

1,7 

0 

TABLE  C-5S 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


EXISTING  SITE 

PROPOSED  RU6GLES 

PROPOSED  RUGbLES 

CENTER 

CONDITIONS 

CENTER 

WITH  RfiMEDIAL  DEIVCES 

LOCATION   55 

LOCATION   55 

LOCAflUN   55 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

HEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUsr 

ANNUAL 

NNE 

1.0 

1.5 

0 

NNE 

1,6 

2,1 

3 

NNE 

0.5 

0.9 

0 

NE 

1.6 

2,1 

14 

NE 

0.8 

1.3 

0 

NE 

0,3 

0.7 

0 

ENE 

1,7 

2.3 

10 

ENE 

1.1 

1,9 

2 

ENE 

0.7 

X.'i 

2 

E 

1.6 

2.1 

4 

E 

0,9 

2.0 

1 

E 

1,0 

1.6 

8 

ESE 

1.6 

2.1 

1 

ESE 

0,8 

1.2 

0 

ESE 

0,7 

0.9 

0 

SE 

1.4 

2.0 

0 

SE 

0,7 

1.0 

0 

SE 

0.3 

0.7 

0 

S5E 

1.1 

1.6 

0 

SSE 

0,6 

1.0 

0 

SSE 

0,5 

0.8 

0 

S 

1.3 

1.8 

1 

S 

1.0 

1.5 

0 

S 

0.3 

0,8 

0 

SSW 

1.6 

2.0 

2 

SSW 

1.1 

2,0 

1 

SSW 

1.4 

2.2 

54 

SW 

1.7 

2.2 

8 

SW 

1,3 

2.1 

3 

SW 

1,0 

1,7 

19 

WSW 

1.6 

2.2 

9 

WSW 

1.5 

2.2 

5 

WSW 

1.0 

1.6 

12 

w 

1.6 

2.2 

24 

W 

1,4 

2.2 

14 

W 

0,5 

1.0 

0 

WNW 

1.4 

2.0 

12 

WNW 

1,9 

2.6 

59 

WNW 

0,5 

1.0 

0 

NU 

1.2 

1.8 

3 

NW 

1,3 

2.2 

11 

NW 

0,6 

]  .1 

1 

NNW 

1.7 

2.3 

8 

NNW 

1.2 

2.0 

0 

NNW 

0:8 

1.4 

2 

N 

1.2 

1.8 

1 

N 

1.0 

1,7 

0 

N 

0.6 

1.2 

0 

LOCATION   56 

LOCATION   56 

LOCATION   56 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

HIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.2 

1.8 

2 

NNE 

1.2 

1,7 

9 

NNE 

0.5 

1,0 

0 

NE 

1.5 

2.1 

13 

NE 

0,7 

1.0 

1 

NE 

0,3 

0.7 

0 

ENE 

1.9 

2.4 

15 

ENE 

0.9 

1,5 

4 

ENE 

0.1 

0.7 

0 

E 

1.5 
1.3 

2.0 
1.8 

4 
1 

E 
ESE 

0.5 
0.7 

0.8 
1.0 

0 
0 

E 

0,4 

0,7 

0 

ESE 

ESE 

0,6 

0.9 

0 

SE 

0.9 

1.4 

0 

SE 

0.5 

0,9 

0 

SE 

0,4 

0.7 

0 

SSE 

1.1 

1.7 

0 

SSE 

0.1 

0.8 

0 

SSE 

0,1 

0.6 

0 

S 

1.5 

2.0 

2 

S 

0.5 

0.9 

0 

S 

0.6 

1.1 

1 

SSW 

1.6 

2.1 

4 

SSW 

0.9 

1.3 

1 

SSW 

0,8 

1.2 

o 

^ 

SW 

1.7 

2.2 

10 

SW 

1,2 

1.7 

16 

SW 

0,8 

1.3 

9 

WSW 

1.4 

2.0 

5 

WSW 

0.8 

1.3 

1 

WSW 

0,3 

1.0 

0 

W 

1.4 

2.0 

15 

W 

0,8 

1.4 

9 

W 

0,6 

1.1 

5 

WNW 

1.6 

2.0 

19 

WNW 

1,1 

1.6 

28 

WNW 

0,8 

1,3 

25 

NW 

1.1 

1.6 

2 

MW 

1.1 

1.6 

24 

NW 

0.9 

1,4 

40 

NNW 

1.5 

2.1 

4 

NNW 

1,1 

1,7 

6 

NNW 

1,0 

1,5 

14 

N 

1.6 

2.1 

6 

N 

0.8 

1.4 

2 

N 

0.6 

1,3 

4 

LOCATION   57 

LOCATION   57 

LOCAIION   57 

WIND 

RATIOS 

HEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

Gusr 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

1.2 

1.8 

1 

NNE 

1.3 

i.y 

1 

NNE 

0.6 

0,9 

0 

NE 

1.2 

1,8 

6 

NE 

0.8 

1.3 

0 

NE 

0,4 

0.7 

0 

ENE 

1.6 

2.1 

8 

ENE 

0.9 

1.5 

0 

ENE 

0.6 

0.9 

0 

E 

1.5 

2.0 

3 

E 

0,9 

1.5 

0 

E 

0,7 

1.1 

0 

ESE 

1.4 

1.9 

1 

ESE 

0,7 

1.2 

0 

ESE 

0,4 

0.8 

0 

SE 

1.0 

1.5 

0 

SE 

1.0 

1,5 

0 

SE 

0,3 

0.6 

0 

SSE 

1.2 

1.8 

0 

SSE 

0.8 

1.2 

0 

SSE 

0,4 

0.8 

0 

S 

1.6 

2.2 

4 

S 

1.0 

1.5 

0 

S 

0,9 

1.4 

0 

SSW 

1.7 

2.2 

5 

SSW 

1.6 

2.3 

3 

SSW 

1,3 

1.9 

2 

SW 

1.8 

2.3 

17 

SW 

1,8 

2.6 

24 

SW 

0,9 

1.5 

0 

WSW 

1.5 

2.1 

9 

WSW 

1,5 

2.4 

11 

WSW 

0.8 

1,4 

0 

W 

1.5 

2.1 

22 

W 

1,3 

2,2 

16 

w 

0,6 

1,3 

0 

WNW 

1.5 

2.0 

16 

WNW 

1,6 

2.3 

26 

WNW 

1,5 

2,1 

47 

NW 

0.9 

1.5 

1 

NW 

1,4 

2.2 

18 

NW 

1,5 

2,1 

35 

NNW 

1.4 

1.9 

1 

NNW 

1.3 

1.9 

0 

NNW 

1,5 

2,2 

10 

N 

1.5 

2.1 

6 

N 

1.0 

1.6 

0 

N 

1.4 

2.0 

6 

TABLE  C-59 
PEDESTRIAN  LEVEL  WIND  TEST 


DATA 


EXISTING  SITE 

PROPOSED 

1  RUGGLE5 

PROPOSED  RU6GLES 

CENIER 

CONDITIONS 

ChNTER 

wn> 

I  .S'FJMEDIAL  DEIVCES 

LOCATION   58 

LOCATION   58 

LOCATION   51 

B 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

HLIGHT 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUSf 

ANNUAL 

NNE 

1»2 

1.8 

5 

NNE 

1,0 

1,6 

0 

NNE 

0.6 

1,0 

0 

NE 

0,9 

1.4 

3 

NE 

0,9 

1.4 

1 

NE 

0,6 

0.9 

0 

ENE 

1,3 

1.9 

9 

ENE 

1,2 

1.9 

3 

ENE 

0.2 

0,7 

0 

E 

1.6 
1.4 

2.2 
1,8 

14 
2 

E 
ESE 

1,2 
0»9 

2.0 
1.6 

3 
0 

E 

0,5 

1.0 

0 

ESE 

ESE 

0,7 

1.3 

0 

SE 

1.2 

1,7 

0 

SE 

0,9 

1.4 

0 

SE 

0.6 

1,1 

0 

SSE 

1.1 

1,7 

0 

SSE 

0.9 

1.5 

0 

SSE 

0,6 

1.1 

0 

S 

1.4 

1.9 

3 

S 

1,2 

1,9 

1 

S 

1.0 

1,6 

2 

SSW 

1.5 

2.0 

6 

SSW 

1,9 

2.9 

36 

SSW 

1,8 

2,6 

62 

SW 

1.4 

1.9 

8 

SW 

1.9 

2.7 

41 

SW 

1.3 

2.1 

34 

W5W 

1.4 

2.0 

15 

WSW 

1,4 

2,2 

8 

WSW 

0.7 

]  ,4 

1 

W 

1.2 
0.9 

1.8 
1.3 

16 
0 

W 

1,1 

1.7 

3 

w 

0.8 

1.3 

1 

VHV 

WNW 

1,0 

1.5 

1 

WNW 

0,7 

1.1 

0 

NW 

0,7 

1,3 

0 

NW 

0.7 

1.2 

0 

NW 

0.6 

1,1 

0 

NNU 

1,3 

1.9 

5 

NNW 

1.1 

1.7 

0 

NNW 

0.8 

1.2 

0 

N 

1,5 

2.1 

13 

N 

1.2 

1.8 

1 

N 

0.7 

1,1 

0 

LOCATION   59 

LOCATION   59 

LUCAFION   59 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WLIGHI 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

ANGLE 

MEAN 

GUST 

ANNUAL 

NNE 

0.6 

1.2 

0 

NNE 

0.8 

1.4 

0 

NNE 

0.5 

0.9 

0 

NE 

0.8 

1.4 

2 

NE 

0,8 

1.3 

0 

NE 

0,5 

0.8 

0 

ENE 

1.3 

2,0 

9 

ENE 

1.6 

2.5 

9 

ENE 

0,4 

1,0 

0 

E 

1.9 

2,5 

21 

E 

1.5 

2.3 

4 

E 

0,6 

1.4 

2 

ESE 

1.7 

2,2 

5 

ESE 

0.8 

1.5 

0 

ESt 

0,7 

1.3 

0 

SE 

1.6 

2,2 

2 

SE 

0.9 

1.2 

0 

SE 

0,6 

1,0 

0 

SSE 

1,2 

1,7 

0 

SSE 

0.8 

1.4 

0 

SSE 

0.7 

1,2 

0 

S 

1,3 

1.9 

2 

S 

1.1 

1,9 

0 

S 

1,0 
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Appendix  D 

Traffic  Recorder  Counts 


APPENDIX  D 

AUTOMATIC  TRAFFIC  RECORDER  COUNT  SUMMARIES 

-  Tremont,  south  of  Ruggles 

-  Tremont,  south  of  Melnea  Cass 

-  Melnea  Cass,  west  of  Tremont 

-  Ruggles,  east  of  Parker 
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1         67 

69 

99 

303 

606 

S2 

7 

i         4' 

58 

228               6 

1         89 

55 

71 

279 

507 

S3 

t                    1 

t 

S3               7 

1                    * 

ft 

• 

76 

129 

1 

t                    1 

« 

•                i 

1                    « 

ft 

ft 

ft 

1 

1 

t 

■ 

1                    ff 

ft 

ft 

• 

• 

t                    1 

« 

» 

1                    « 

ft 

ft 

ft 

« 

1                    1 

»                    t 

»                i 

t                    ft 

ft 

ft 

ft 

• 

1 

« 

«                1 

1                    ft 

ft 

ft 

« 

i 

» 

1 

• 

• 

1                    ft 

ft 

ft 

4 

« 

1 

« 

• 

t                    ft 

• 

ft 

« 

10 

t 

• 

» 

1                    • 

ft 

ft 

* 

11 

11 

1 

« 

»                t 

t                    ft 

ft 

ft 

ft 

' 

lOIflLS 


3638 


2375 


6013 


m  PEAK  HOUR  IS  7:15  TO  8:15 

UOLUnE  N8  :    729 

DIRECIIOHflL  SPlII  781 

PEAK  HOUR  fflClOR  0.91 


SB 


209 

COflBIHEO: 

938 

22Z 

0.81 

0.95 

pn  ?m  HOUR  IS  12:00  lo  i:00 

yOLunc  H8    :        303 

OIRECIIOHflL  SPLII  50r 

PEIll!  HOUR  fflCIOR  0.80 


SB 


303 

COnBINEJ]: 

606 

501 

0.77 

0.78 

sfisfin  flssuc 

IfllES, 

INC. 

SHE  NO 

.:  5513.01 

FILE 

KUGG5513 

15  niHUIE,  2  CHiiML  UEHICLE  COUNF 

RUGGLES 

£. 

or  ?mm 

• 

COUNT  RflllO. 

1.00 

UEDNESDIiY  JUNE    1,  1986 

HOiJR 

59 

HOO! 

NB 

HOUR 

COflBINEO 

• 

BEEINS 

0         15 

30 

15 

lOIflL 

0 

15 

30 

IS 

lOIflL 

lOIflL 

•    i      * 

• 

I 

1 

1 

* 

• 

» 

1 

1 

» 

« 

1 

• 

t 

t 

« 

« 

1 

f 

» 

« 

» 

* 

• 

■ 

1 

1 

1 

1 

I 

1 

c 

* 

1 

( 

« 

1 

1 

g 

1 

• 

t 

• 

« 

1 

• 

• 

t 

« 

i 

• 

* 

• 

I 

• 

t 

1 

1 

« 

• 

« 

1 

ff 

» 

• 

I 

« 

> 

■ 

85 

■ 

• 

• 

236 

286 

371 

17 

8 

2S0 

276 

289 

277 

1102 

1171 

15 

6 

303 

282 

273 

293 

1156 

1202 

11 

9 

332 

299 

311 

315 

1287 

1316 

23 

12 

305 

317 

397 

376 

1506 

1596 

15 

116 

359 

397 

391 

1566 

1611 

10 

372 

395 

396 

353 

1516 

1S16 

12 

5 

331 

319 

316 

291 

1260 

1291 

5 

275 

293 

276 

265 

1109 

1130 

5 

260 

231 

209 

188 

891 

912 

5 

218 

217 

193 

218 

851 

372 

Ifl                   * 

6 

183 

213 

205 

212 

813 

830 

11 

1 

181 

131 

115 

126 

553 

577 

TOTALS 


SSfi 


13902 


11158 


fin  PERK  HOUR  IS  11:00  TO  12:00 

UOLUtlE  S3     I          85 

OIRECIIOML  SPLIT  231 

PEAK  HOUR  fflCTOR  0.2S 


NB 


296 
77: 
0.25 


COtlBIHEO:     371 
0.2S 


Pfl  PEflK  HOUR  IS    1:00  TO 
UOLUHE 

DIRECIIOHflL  SPLIT 
Pm  HOUR  rflCTOR 


5:00 
S3 


19   , 
3Z 


NB 


1566 

CQHBIHED:    1611 

97Z 

0.91 

0.95 

SflsaKi  flssociaiEs,  inc. 

SHE  NO 

.:  5513.01 

FILE 

RUGG5513 

15  f1ItlU[[.  2  CKfili'lCL  UEHKLE  COONI 

EL'JGLES 

£.   or  PHRXER 

COUNI  RflllO: 

1.00 

IK'JRSOff/  JUtlE    5,  1996 

HOUR 

SB 

H0U8 

NB 

HOUR 

COtlBINED 

BEEINS 

0 

15 

30         15            TOIDL 

0 

15 

30         15 

TOIfiL 

lOIHL 

1          S                17 

120", 

93 

75         19 

337 

351 

1          S               18 

18 

57 

37        11 

175 

193 

5          1               18 

29 

10 

25         2S 

119 

137 

1          6               19 

15 

19 

16         17 

67 

86 

5          6               19 

19 

18 

12         21 

70 

89 

5          5               21 

20 

35 

51         73 

179 

200 

1          9               21 

101 

15i 

199        259 

716 

710 

29         31               75 

210 

293 

315       318 

1231 

1306 

■  17 

17         16               67 

297 

317 

373       318 

1335 

1102 

10 

15         10               60 

■  311 

322 

308       273 

1211 

1301 

8 

11         12               36 

259 

2:5 

285       261 

1010 

1076 

9 

6          6               30 

252 

li'. 

236       302 

1051 

1081 

8 

8 

.  281 

• 

•          > 

281 

292 

1 

1 

f          < 

1 

* 

• 

• 

•          1 

t 

1 

1 

• 

«          1 

» 

• 

1 

f 

t          t 

• 

* 

• 

1 

>          • 

I 

« 

■ 

• 

«          1 

> 

( 

■ 

■ 

a               tt 

• 

1 

• 

• 

•               • 

• 

1 

1 

• 

•               « 

» 

• 

» 

a 

»               » 

• 

• 

• 

• 

•               • 

■ 

> 

lOIflLS 


112 


78SI 


8263 


fin  ?m  HOUR  IS  8:30  10  9:30 
UOLOnE  SB 

DIRECIIONflL  SPLIT 
PEflC  HOUR  rflCIOR 


5Z 
0.68 


HB 


1381 

COnfllNEO:    1152 

951 

0.93 

0.93 

IS  12:00  TO 


Pn  PEAK 

uoluhe 
oireciiohhl  split 

PEAK  HOUR  rSCIOR 


1:00 
SB 


0.25 


HB  I 


281 

CmiBINEO: 

292 

97; 

0.25 

0.25 

1H~  LIBRARY 
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Appendix  E 

Intersection  Turning  Counts 


APPENDIX  E 


INTERSECTION  TURNING  MOVEMENT  COUNT  SUMMARIES 
(AM,  PM  AND  SAT  PEAK  HOURS) 


-  Tremont/Ruggles/Whittier 

-  Tremont/Melnea  Cass 

-  Tremont/Ruggles  South 

-  Ruggles/Busway 

-  Tremont/ Prentiss 

-  Huntington/Ruggles 

-  Tremont/Coluinbus/New  Dudley 

-  Parker/Ruggles 

-  Melnea  Cass/Columbus/Busway 

-  Melnea  Cass/Washington 

-  Melnea  Cass/Massachusetts/Southampton/ 
Expressway  Ramps 


acifAR2/s:i:.'i-E'.'i:so5  associates 
38  Chauacy  Screec 
Bost:a,  MA  02111 

VESICLi  Il'iiHINC  SOVEJiENT  COUNT  SUMKART: 
ALL  YEHICLES 


ISIEESECTION:  Rugglss,  Khictier,  Treaont 


TOIH/CITT: 


Boscac 


PROJECT:  Parcel  18  DEIR 
DAT:  Thursday 
DATE:  Septeiiier  29, 


PILE:  pl8i2tl 
FATHER: 
SORYEYOR: 


STREET 

ITreiont 

Street 

IRugglas 

Street 

ITreaoat 

Street 

llhittier 

Street 

APPROACH 

INortitouad 

lEascbouad 

ISoutiboucd 

liestboanc 

UOVEJfENT 

!    L 

TH    R 

1    L 

TH 

R 

1    L 

TS 

R 

1    L 

TI 

R 

1  15  m 

HOUR 

COUNT  f 

1    1 

2    3 

!    4 

5 

6 

1    7 

3 

9 

1   10 

11 

12 

1  TOTAL 

TOTAL 

::sz==s 

:::::::::. 

::::s33:=S3:s:: 

:::=:::: 

ss::::: 

::::::::::: 

::::::£ 

:::::z: 

::::::::: 

7:00-7:15 

1   85 

139 

1   81 

24 

180 

153 

1    0 

0 

0 

1   717 

7:15-7:30 

1   87 

229 

1   78 

34 

166 

196 

1    6 

6 

2 

1   304 

7:30-7:45 

1   129 

326 

1   143 

67 

185 

209 

1    0 

9 

5 

1   1073 

7:45-8:00 

1   129 

320 

1   134 

56 

136 

180 

1   13 

10 

6 

1   1034 

3628 

8:00-8:15 

1   109 

359 

1   164 

57 

203 

195 

1   12 

11 

11 

1   1121 

4032 

8:15-8:30 

1   99 

342 

!   159 

60 

217 

204 

1    6 

6 

1 

1   1094 

4322 

8:30-3:45 

!   81 

261 

1   162 

79 

201 

212 

1   10 

10 

4 

1   1020 

4269 

8:45-9:00 

1  .  134 

361 

1   136 

76 

174 

137 

1    7 

5 

5 

;   1035 

4320 

loveseat 

total 

1   853 

2387    0 

1  1057 

0 

453 

1    0 

1512 

1541 

1   54 

57 

34 

appriaca 

tatal 

3240 

1510 

3053 

145 

1   7948 

00-4:15  PM 

1   68 

257 

1   172 

33 

247 

197 

1    9 

5 

9 

!   1052 

15-4:30 

1   70 

253 

1   200 

36 

251 

1    6 

1 

7 

1   374 

30-4:45 

1   72 

222 

1   208 

35 

263 

197 

:   3 

3 

11 

1   1074 

4 

45-5:00 

!   36 

252 

1   236 

88 

303 

204 

1    5 

3 

9 

1   1136 

4136 

00-5:15 

1   71 

241 

1  -198 

69 

318 

212 

1    8 

7 

8 

1   1132 

4266 

15-5:30 

1   83 

303 

1   202 

63 

235 

284 

1   16 

4 

6 

1   1251 

4643 

30-5:45 

1   82 

251 

1   170 

85 

302 

223 

:   6 

4 

0 

1   1123 

4697 

45-6:00 

1   115 

242 

I   209 

64 

235 

176 

1    9 

4 

6 

1   1110 

4621 

laveienc 

total 

1   652 

2021    0 

1  1595 

0 

623 

1    0 

2259 

1493 

1   67 

31 

56 

approaca 

total 

2673 

2223 

3757 

154 

1   3807 

AM  PEAK  HOUR  PERIOD: 
Pd  PEAK  HOUR  PERIOD: 


7:30  -  8:30  A« 
4:45  -  5:45  PM 


AM  PEAK  HOUR: 

loveaeat  tacal 

423 

1323 

apprsacii  total 

1746 

approach  PHf 

0.93 

?K  PEAR  HOUR: 

iC7eaeac  total 

327 

1047 

approaca  total 

1374 

approach  PHF 

0.38 

621 


0 

893 

1.01 


272 


306    0   305 
1111 
0.36 


795 
1593 
0.95 


1203 
2136 
1.01 


793 


923 


35 


35 


32    21 

33 

1   4320 

0.55 

1   0.96 

13 

76 

0.73 


23 


46:7 
0.94 


EOmD/;T£IN-HUDSOS  ASSOCIATES 
38  Chauncy  Street 
Sostoa,  Mi  02111 

7EHICLZ  IDISIHG  MOVEMEHT  CODHT  SUKSARY: 
ALL  VEHICLES 


INTERSECTIOR:  Ruggles,  Ihittier,  Trenont 


MN/CITY:  Boston 


PROJECT:  Parcel  1!  DEIR 
DAT:  Saturday 
DATE:  October  15,1988 


FILE:  intlsat 
lEATHER: 
SURVEYOR: 


00-1 
15-1 
30-1 
45-2 
00-2 
15-2 
30-2 
45-3 
00-3 
15-3 
30-3 
15-4 


STREET 

APPROACH 

KflVEKEHT 

COOHT  f 


Treiciit  Street 

Nortlibound 
L    TI 
1    2 


51 
51 
48 

64 
74 
77 
60 
77 
48 
66 
66 
45 


225 
231 
256 
236 
225 
252 
277 
265 
238 
212 
237 
207 


Ruggles  Street 

Eastbound 
L    TH 
4    5 


99 
110 
105 
127 
107 
110 
140 
141 
134 
131 
144 
141 


36 
59 
59 
39 
49 
54 
57 
63 
54 
62 
76 
58 


Treicnt  Street 

Southbound 
L   TH 
7    8 


210 
237 
219 
286 
242 
240 
233 
279 
239 
252 
284 
297 


Hhittier  Street 
Vestbound 
L    TH 
10    11 


57 
51 

112 

108 
79 
88 
96 

105 
78 
92 
79 

106 


12 


15  KIN 

HOUR 

TOTAL 

TOTAL 

ssssss: 

ssss=:s 

635 

749 

322 

369 

785 

331 

872 

941 

799 

320 

393 

360 

lOTeient  total 
approach  total 


727   2861 
3590 


1439    0 
2155 


666 


0  3023   1051 
4074 


43 


43 
107 


21 


9926 


SAT  PEAR  HOUR  PERIOD: 


2:45  -  3:45  PK 


SAT  PEAK  HOUR: 

loveient  total  1 

257 

952 

approach  total  1 

1209 

approach  PHF  1 

0.38 

550 


0 

305 

0.91 


255 


1054 
1408 
0.92 


354 


14 


12    5 

31 

1   3453 

0.70 

1   0.92 

HOmC/STIIS-EnDSCH  ASSOCIATES 
33  Ciijicj  SCrse: 
Bcs:::,  KA  02111 

VEHICLE  TDRSISC-  iOYESEHT  COUHT  SUKSAEY: 
ill  VEHICLES 


INTERSECTION:  T: 

eaoat,  Kf 

Inea  Cass 

PROJECT: 

Parcsi 

18  OEIR 

PILE: 

pl8int2 

DAY: 

Thursij 

7 

HEATHER: 

TOVN/CITT: 

Boston 

DATE: 

Septj:: 

er  29,  193 

1 

SURVEYOR: 

STREET 

Traaont 

Street 

IMelaea 

Cass  Higtiaj 

ITrssottt 

Street 

.Meloea  Cass  Hi 

jhway 

iP'XCACH 

Nortibflund 

lEastbousd 

IScutsbouad 

IJestbound 

80VE8EHT 

L 

TH 

R 

1    L 

TH 

t 

1    L 

TH 

R 

L 

TH 

I 

1  15  SIH 

HOUR 

COUNT  t 

1 

2 

3 

1    4 

5 

m 

1    7 

3 

9 

10 

11 

zzzzzzs 

12 

1  TOTAL 

TOTAL 

7:00-7:15 

31 

136 

94 

1    0 

7 

t- 

1   13 

55 

0 

242 

16 

6 

1   707 

7:15-7:30 

93 

134 

100 

!    0 

14 

:: 

1   10 

60 

3 

244 

34 

10 

i   762 

7:30-7:45 

120 

127 

113 

1    0 

23 

•  • 

1   12 

67 

2 

239 

63 

15 

1   832 

7:45-3:00 

133 

173 

119 

1    0 

13 

54 

1   12 

78 

2 

264 

59 

14 

1   931 

3232 

5:00-3:15 

146 

231 

123 

1    0 

15 

:T 

i   15 

90 

0 

283 

51 

13 

1   1034 

3559 

8:15-3:30 

126 

219 

120 

1    1 

19 

£• 

1    8 

103 

1 

272 

57 

13 

1   994 

3791 

8:30-3:45 

105 

204 

129 

1    3 

21 

t- 

1    6 

126 

0 

255 

54 

9 

1   969 

3923 

8:45-5:00 

139 

163 

114 

1    0 

9 

61 

;   26 

117 

0 

251 

52 

20 

1   952 

3949 

948 

1392 

912 

1    4 

126 

a: 

1   102 

701 

8 

2055 

336 

105 

apjraaca  tocal 

3252 

572 

311 

2546 

1   7181 

4:00-4:15  P« 

33 

126 

121 

1    0 

61 

1(1 

1    9 

155 

3 

219 

25 

9 

1   923 

4 

15-4:30 

48 

157 

149 

1    0 

45 

i*. 

1    9 

115 

1 

235 

33 

7 

1   949 

4 

30-4:45 

69 

136 

167 

i    0 

27 

i«  • 

1   12 

73 

0 

252 

48 

6 

1   975 

4 

45-5:00 

76 

160 

131 

!    0 

38 

lit 

1   16 

110 

2 

271 

50 

11 

1   937 

3534 

5 

00-5:15 

37 

141 

122 

!    0 

45 

ii: 

:   18 

144 

6 

294 

60 

15 

1   1049 

3960 

5 

15-5:30 

90 

149 

159 

i    Q 

62 

1  ■  • 

i   20 

140 

4 

300 

62 

10 

1   1120 

4131 

5 

30-5:45 

99 

157 

153 

1    0 

75 

!«■ 

1   18 

147 

3 

293 

69 

9 

1   1163 

4319 

5 

45-5:00      1 

93 

134 

119 

!    0 

39 

1  *  * 

1   21 

141 

3 

182 

25 

21 

1   917 

4249 

Mveaent  total 

595 

1210 

1126 

1    0 

392 

WA 

1   123 

1025 

22 

2046 

372 

33 

ap?rcacii  total  1 

2931 

1476 

1170 

2506 

1   8083 

AH  ?lkl  HOUR  PERIOD 

:    8 

:00  - 

9:00  AK 

PS  PEAK  HOUR  PERIOD 

:    4 

:45  - 

5:45  PK 

All  PEAK  HOUR: 

aoTeieat  total  1 

516 

317 

486 

1    4 

64 

1   55 

441 

1   1 

1066 

214 

60 

approach  total  1 

1319 

293 

497 

1340 

1   3949 

apprcacii  PHF  1 

0.91 

0.90 

0.87 

0.94 

1   0.95 

PM  PEAK  HOUR: 

icveaent  totci  1 

352 

607 

570 

1    0 

220 

4;: 

1   72 

541 

15   1 

1153 

241 

45 

1 

( 

approac:  total  1 

1529 

1 
1 

713 

1 

623 

1 

1444 

1   4319 

approacs  PHF  1 

0.92 

1 

0.]5 

1 

0.93 

1 

0.97 

1   0.?3 

eCiiRD/Sins-HUDSOH  ASSOCIATES 
38  Chauncj  Seres: 
Boston,  MA  02111 

7EEICLE  TCRHING  HOYEKENT  COUNT  SUKSARY: 
ALL  7EHICLES 


INTERSECTIOH:  Treiont,  Kehsj  C 

ass 

PROJECT: 

Parcel  18  DEIR 

FILE: 

iot2sat 

DAY: 

Saturday 

lEATHER: 

rainy 

TOSH/CITY:  Bcscon 

DATE: 

October  22,1988 

SDR7EY0R: 

RT 

STREET 

ITreiont 

Strait 

INelnea 

Cass  Ii$hiia7 

ITreiont 

Street 

Kehea 

Cass. Highway 

APPROACH 

INcrthbouod 

lEastbouod 

! Southbound 

Vestbound 

KOYEKEHT 

L 

73 

R 

L 

TH 

R 

L 

TH 

R 

L 

TH 

R 

15  Mil 

HOUR 

COUNT  I 

1    1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

TOTAL 

TOTAL 

1:00-1:15 

43 

155 

103 

4 

9 

69 

5 

97 

4 

171 

26 

26 

753 

1:15-1:30 

52 

144 

164 

2 

20 

77  • 

17 

129 

3 

126 

21 

21 

776 

1:30-1:45 

44 

1:9 

132 

1 

11 

65 

15 

78 

11 

143 

20 

20 

739 

1:45-2:00 

55 

152 

159 

1 

8 

61 

29 

108 

5 

142 

18 

18 

756 

3024 

2:00-2:15 

39 

1:3 

151 

2 

16 

78 

31 

31 

6 

104 

24 

24 

719 

2990 

2:15-2:30 

23 

1:4 

146 

0 

'  23 

83 

22 

137 

10 

133 

22 

22 

790 

3004 

2:30-2:45 

51 

1:5 

136 

0 

17 

54 

11 

126 

8 

121 

27 

27 

804 

3069 

2:45-3:00 

52 

159 

132 

1 

22 

82 

14 

134 

2 

146 

26 

26 

796 

3109 

3:00-3:15 

68 

233 

145 

0 

14 

84 

19 

116 

6 

207 

35 

35 

932 

3322 

3:15-3:30 

55 

219 

134 

4 

16 

61 

33 

175 

11 

179 

20 

20 

927 

3459 

3:30-3:45 

69 

153 

ISO 

0 

21 

78 

11 

99 

5 

164 

25 

25 

870 

3525 

3:45-4:00 

58 

164 

155 

2 

17 

88 

18 

120 

3 

153 

24 

24 

831 

3560 

loveieat  total 

614 

2122 

1737 

17 

194 

890 

225 

1400 

74 

1794 

288 

233 

approach  total 

4:23 

1101 

1699 

1 

2370 

9693 

SAT  PSAi:  HOUR  PERIC 

D: 

:00  -  i 

:00  PH 

SAT  PEAK  HOUR: 

aovesent  total  1 

250 

■79 

614   1 

6 

68 

311 

81 

510 

25   1 

708 

104 

104   1 

approach  total  \ 

1:43 

385 

616 

916 

3560 

approach  PIF  1 

0.99 

0.90 

0.70 

0.33 

0.95 

t-l 


HCKi.'.D/STSIH-:'JDSO!i  iSSICIATES 
]i  Chcuncy  Strjs: 
Boscss,  XA  02111 

TEHicLZ  mu%  mum  ccust  sraAP.Y: 

ALL  VEHICLES 


IHTERSECTIOS:  Tr 

!i:::,  Ruggleslll 

lat.l 

PROJECT: 

Parcel  18  DEIR 

PILE: 

pl8iat3 

DAY: 

Thursday 

iEATHER: 

TOSH/CITY: 

E:3t:a 

DATE: 

Sepcesher  29, 

1938 

SDR7EYCR: 

STREZ: 

Treioat  Street^ 

IRuggles  Street 

ITreionc  Streec 

IRuggles 

streec 

APPROACH 

■frrstsaai-  \>'j' 

IVescbouad 

KflVEMENT 

L    TH 

R 

!    L    TH 

R   1 

L 

TH 

R 

L 

TH 

R 

15  KIN 

HOUR 

C0U3T  } 

1    2 

3 

!    4    5 

6   1 

7 

8 

9 

10 

11 

12 

TOTAL 

TOTAL 

sss:s:::s====:==:: 

:i:::s::i:=::r=S! 

:ss=====::r:::ss 

=r::::3:::::: 

:::::: 

=sr==== 

========= 

zzszzszzz 

"-"" 

=:==:::: 

7:CO-7:15 

273 

13 

1 

1 
1 

2 

298 

7:15-7:30 

325 

31 

1 

1 
1 

1 

357 

7:30-7:45 

311 

45 

1 

1 

0 

356 

7:15-8:00 

425 

40 

1 

1 

0 

465 

1476 

8:00-3:15 

481 

57 

1 

1 

0 

538 

1716 

3:15-3:30 

475 

38 

1 
1 

0 

513 

1872 

8:30-8:45 

439 

52 

1 

• 

• 

0 

491 

2007 

8:45-9:00 

463 

31 

1 

1 

1 

0 

499 

2041 

0   3202 

312 

1    0     0 

0   1 

0 

0 

0 

0 

0 

3 

apprcjch  total 

3514 

1        0 

1 
1 

0 

3 

3517 

4:00-4:15  ?S 

409 

57 

1 

0 

466 

15-4:30 

412 

43 

1 
1 

0 

455 

30-4:45 

415 

42 

1 

0 

457 

4 

45-5:00 

442 

49 

1 

0 

491 

1869 

00-5:15 

318 

50 

1 

0 

368 

1771 

15-5:30 

403 

59 

1 

1 

1 

463 

1779 

5 

30-5:45 

412 

31 

1 
1 

2 

445 

1767 

5 

45-6:00 

417 

41 

i 

0 

458 

1734 

loveient  tocal 

0  3223 

372 

1    0    0 

0   1 

0 

0 

0 

0 

0 

3 

approacli  total  1 

3600 

!        0 

1 
1 

0 

3 

3603 

AM  PEAK  HOUR  PERIOD 

:    3:00  -  9:00  AM 

PK  PEAK  HOUR  PERIOD 

:    4:00  -  5:00  PM 

AS  PEAR  HCDR: 

aoTeieat  total  1 

0   1863 

178 

1    0    0 

0   1 

0 

0 

0 

0 

0 

0 

apprcacb  total  ! 

2041 

1         0 

0 

0 

2041 

approach  PHP  1 

0.95 

1       ERR 

ERR 

ERR 

0.95 

P«  PEAR  HOUR: 

ao7eieat  total  1 

0   1678 

191 

1    0     0 

0   1 

0 

0 

0 

0 

0 

0 

apprracii  tocal  1 

1859 

1         0 

0 

0 

1869 

approacli  PHP  1 

0.95 

1        ERR 

ERR 

ERR 

0.95 

EOKA?.:  STSIK-EUDSON  ASSOCIATES 
38  Ciauscy  Street 
Boston,  KA  02111 


INTERSECTION:  Tremt,  Rujglesd.  Int. 


TOIN/CITT:  Boston 


VEHICLE  TU'SING  M07EKENT  COUNT  SUMMARY: 
ALL  VEHICLES 


PROJECT:  Parcel  IJ  DEIR 
DAT:  Saturdaj 
DATE:  October  15,198a 


FILE:  int3sat 
iEATHER: 
SURVEYOR: 


STREET  ITreaont  Street 

APPROACH  lire '.l.f ansa  ^ £> 

MOVEMENT  I    L    TH    R 

COUNT  J  I    1    2    3 


Treiont  Street 


TH 
8 


IRuggles  Street 

llestbound 
R   I    L    TH 
9   I   10    11 


R 

12 


15  MIH  HOUR 
TOTAL  TOTAL 


00-1:15 
15-1:30 
30-1:45 
45-2:00 
00-2:15 
15-2:30 
30-2:45 
45-3:00 
00-3:15 
15-3:30 
30-3:45 
45-4:00 


322 
359 
374 
364 
340 
364 
414 
411 
374 
353 
381 
360 


aoTeaent  total 
a;;rcacli  total 


0  4059   350 


4416 


SAT  PEAK  HOUR  PERIOD: 


2:15  -  3:15  PM 


SAT  PEAR  HOUR: 
lOTesent  total 
approach  total 
approach  PEf 


1435 
1563 
0.94 


128 


0 

0 

ERR 


0 

0      1 

0 

0 

0 

0 

0 

1563 

ERR 

0.00 

0.94 

aOKiXO/STSIS-HUDSeS  ASSCCIATZS 
38  Cli3ua:7  Strejt 
Boscoa,  HA  02111 

VEHICLE  mXIHG  MOVEHEKT  C0UN7  SUXXARY: 
ALL  VEHICLES 


INTSRSECTI0.1:  Ruggles  Street,  Busway 
mH/CITY:   BcstOB 


PROJECT:  Parcel  18  DEIR 
DAY:  Thursday 
DATE:  Septeioer  23,  1988 


FILE:  pl8iat4 
HEATHER: 
SORVEYOR: 


STREET   1 

1 Ruggles 

Street 

IBusiay 

iT^SR^ 

}i:r. 

"'""" 

APPROACH   1 

lEastiound 

1  Southbound 

l»*K8««aA.  ■-' 

'-^ 

SflVESENT   1 

L    TH 

R   !    L 

TH    R 

1    L 

TH 

R 

1    L 

TH 

R 

1  15  m 

ECUR 

COUST  »   1 

■  1    2 

3   1    4 

5    6 

1    7 

8 

9 

1   10 

11 

12 

1  TOTAL 

TOTAL 

:=::::::=::::::::::: 

:::::::::=====: 

::::::::==:::::. 

:=::::::::===:= 

========== 

::::::: 

::=:::: 

::::::::: 

:=::::::= 

:=:==::: 

7:00-7:15      1 

1    4 

96 

1   14 

15 

185 

12 

1   326 

7:15-7:30      1 

1    4 

116 

1   19 

23 

212 

14 

1   338 

7:30-7:15      1 

1    5 

181 

1   11 

30 

266 

25 

1   518 

7:45-3:00      1 

!    4 

219 

1    4 

26 

285 

25 

1   563 

1795 

8:00-3:15      1 

1    5 

201 

1    4 

22 

179 

22 

1   433 

1902 

8:15-3:30      1 

4 

204 

1    5 

23 

167 

25 

1   423 

1942 

8:30-3:45      1 

1    1 

136 

1   10 

28 

209 

31 

1   465 

1389 

8:45-9:00      ! 

i    6 

131 

1   10 

5 

297 

7 

1   506 

1332 

lOTeiesc  total  1 

0    0 

0   1   33 

1334    0 

1   77 

0 

172 

1    0 

1300 

161 

apprsach  tctal  1 

0 

1417 

249 

1961 

1   3627 

4:00-4:15  PK    1 

1    9 

244 

1   13 

5 

247 

7 

1   525 

15-4:30      1 

1    2 

235 

1   19 

4 

211 

20 

1   491 

30-4:45      1 

1    2 

262 

1   23 

5 

210 

11 

1   513 

45-5:00      1 

1    2 

264 

1   19 

4 

254 

12 

1   555 

2034 

00-5:15      1 

!    1 

233 

1   17 

4 

223 

13 

1   496 

2055 

15-5:30      1 

1    1 

211 

1   la 

3 

299 

13 

1   550 

2114 

30-5:45      1 

1    1 

242 

1   24 

2 

265 

20 

1   554 

2155 

45-6:00      I 

1    2 

213 

1   27 

0 

263 

19 

1   529 

2129 

soTeieat  total  1 

0    0 

0   1   20 

1904    0 

1   160 

0 

27 

1    0 

1977 

125 

apprcaca  total  1 

0 

1 

1924 

137 

2102 

1   4213 

AM  PEAK  HQDR  PERIOD: 
PS  PEAK  HOUR  PERIOD: 


7:30  -  8:30A!I 
4:45  -  5:45  PM 


AM  PEAK  HOUR: 
loveient  total 
apprcaca  total 
approach  PEF 


18 


305 

323 

0.92 


24 


0 

101   1 

0 

897 

97 

125 

994 

1942 

0.76 

0.80 

0.86 

PM  PEAR  HOUR: 
aoveieat  total 
apprcaca  tctal 
approach  PHF 


0 

0 

ERR 


950 

955 

0.90 


73 


0 
91 

13   1 

0   1041 
1109 

68 

21:5 

0.33 

0.37 

0.97 

HOmD/STEIH-HDDSOH  iSSICIATES 
38  C!iaunc7  Street 
Bostsa,  HA  02111 

VEHICLE  TURNIHG  SOVEMENT  COONT  SUXJARY: 
ALL  VEHICLES 


IKTERSECTIOH:  iuggles 

Street,  Bussaj 

PROJECT: 

Parcel  18  DEIR 

FILE: 

ist4sac 

DAY: 

Saturday 

iEATHER: 

TOKH/CITY:  Ecston 

DATE: 

October  15,1988 

SURVEYOR: 

PS 

STREET 

Euggles 

Street 

Bussaj 

"^^ol^s 

APPROACH 

Eastbound 

Southbound 

STwainad   ^ 

3 

MOVESEKT 

L    TI    I 

L 

TH 

R 

L 

TH 

R 

L 

TH 

R 

15  811 

HOUR 

consT  f 

1    2    3 

4 

5 

6 

7 

3 

9 

10 

11 

12 

TOTAL 

TOTAL 

:==:======:::::==:::::: 

::::::::::====:r::: 

:=:::::: 

::::::: 

::::::::: 

:s:rs:::: 

:::::::: 

::::=::: 

=====:=: 

1:00-1:15 

6 

140 

12 

2 

127 

4 

291 

1:15-1:30 

7 

157 

13 

2 

167 

6 

357 

1:30-1:15 

7 

177 

18 

0 

155 

4 

361 

1:45-2:00 

5 

255 

10 

3 

211 

10 

494 

1503 

2:00-2:15 

4 

164 

18 

2 

185 

10 

333 

1595 

2:15-2:30 

6 

178 

14 

3 

161 

8 

370 

1603 

2:30-2:45 

4 

213 

8 

2 

216 

10 

453 

1700 

2:45-3:00 

2 

191 

18 

2 

180 

16 

409 

1615 

3:00-3:15 

1 

205 

14 

3 

161 

10 

394 

1626 

3:15-3:30 

2 

241 

18 

2 

221 

3 

492 

1743 

3:30-3:45 

3 

297 

16 

5 

200 

10 

531 

1326 

3:45-4:00 

4 

244 

18 

3 

131 

6 

456 

1873 

lOTeient  total  1 

0    0     0 

51 

2462 

0 

132 

0 

29 

0 

2165 

102 

approach  total  1 

0 

2513 

211 

2267 

4991 

SAT  PEAR  HOUR  PERIOD: 

3:00  -  4:00  PK 

SAT  PEAR  HOCR: 

lOTeaeat  total 

0    0    0 

10 

987 

0 

66 

0 

13 

0 

763 

34 

approach  total 

0 

997 

79 

797 

1373 

approach  PHF 

ERR 

0.83 

0.94 

0.37 

0.31 

HomD/s:En-?i;:sc!i  associates 

38  Chauncj  Street 
Bostsa,  U    02111 

7EHICLE  TDiiNIMG  S07EMEHT  COUNT  SUXKARY: 
ALL  VEHICLES 


IHTEXSECTIOH:  Trejont  k  Preatiss 
TOWCIIT:  Boston 


PROJECT:  Parcel  15  DEIR 
OAT:  lednesdaj 
DATE:  October  12,1988 


PILE:  plSintS 
VEATEER: 
SURVEYOR: 


STREET 

ITrescat  Street 

iPrentiss 

Street 

ITrsioat  Street 

APPROACH 

INorthbound 

lEastbound 

1  Southbound 

KOVEMENT 

1    L 

TH 

R   1    L 

TH 

R 

1    L 

TH 

R   1 

L    TH 

R  1  15  m 

HOUR 

COUNT  t 

1    1 

2 

3   !    4 

5 

6 

1    7 

sssssss::: 

8 

9   1 

10    11 

12   1  TOTAL 

s::=:::= ======== 

TOTAL 

7:00-7:15 

! 

1 

1     0 

7:15-7:30 

1   S6 

390 

1   19 

12 

205 

23   1 

1   715 

7:30-7:45 

1   74 

514 

1   10 

3 

192 

33   1 

1   826 

7:45-3:00 

1   33 

466 

1   28 

7 

219 

29   1 

1   832 

8:00-3:15 

1   44 

431 

1   18 

7 

241 

21   1 

1   762 

8:15-3:30 

1   60 

439 

!    6 

5 

236 

23   1 

1   774 

8:30-3:15 

1   43 

437 

1   12 

3 

224 

21   1 

1   745 

8:45-3:00 

t   46 

441 

1   14 

5 

233 

21   1 

1   760 

i07esent  total 

1   421 

3118 

0   1   107 

0 

42 

!    0 

15:0 

176   ! 

0    0 

0   1 

approach  total 

3539 

149 

1726 

0 

1   5414 

4:00-4:15  PS 

1   20 

327 

1   33 

20 

398 

29   1 

1   827 

4:15-4:30 

1   25 

295 

1   26 

8 

388 

17   ! 

1   759 

4:30-4:45 

1   22 

371 

i   24 

16 

393 

21   1 

1   347 

4:45-5:00 

1   19 

292 

I   29 

12 

399 

26   1 

1   777 

3210 

5:00-5:15 

1   33 

339 

1   19 

11 

393 

19   1 

1   814 

3197 

5:15-5:30 

1   24 

344 

1   13 

18 

371 

22   1 

!   792 

3230 

5:30-5:45 

1   23 

301 

1   17 

23 

117 

24   1 

1   305 

3138 

5:45-6:00 

1   20 

283 

1   16 

17 

375 

21   1 

i   737 

3148 

lOTeieat  total 

1   186 

2557 

0   !   177 

0 

125 

1    0 

3134 

179   1 

0    0 

0   1 

approach  total 

2743 

302 

3313 

0 

1   6353 

AM  PEAK  HOUR  PERIOD: 
PK  PEAK  HOUR  PERIOD: 


7:30  -  8:30  AS 
4:30  -  5:30  PS 


AM  PEAK  HOUR: 
lOTeaent  total 
approach  total 
approach  PHP 


261 


1350 
2111 
0.90 


62    0    22 
84 

0.60 


0   338   111 
999 
0.95 


0 

0 

ERR 


3194 
0.96 


PS  PE.AK  HOUR: 
joveient  total 
approach  tctal 

apprcach  ?HF 


1346 
1444 

0.92 


85 


0 
142 

0.37 


57 


15:6 
1644 

0.97 


0 

0 

ERR 


3230 
0.95 


HOKARD/STEIH-HnDSO.1  ASSOCIATES 
38  Chsuac;  Streec 
Boscon,  U    02111 

VEHICLE  TURHINC  K07EHENT  COUNT  SOKKARY: 
ALL  7EBICLES 


INTERSECTION:  Treaont  i  Prenciss 

PROJECT: 

Parcel  18  DEIR 

FILE: 

intSsat 

DAY: 

Saturday 

KATHER: 

TO»N/cm:  Boston 

DATE: 

October  15,1988 

SURVEYOR: 

STREET 

'Trenont  Street 

Prentis 

>  Street 

TreEoat 

Street 

APPROACH 

!Ncrttibound 

Eastbound 

Southbouad 

KOVEKENT 

L 

TH 

R 

L 

TH 

R 

L 

TH 

R 

L 

TH 

R 

15  MIN 

HOUR 

COUNT  1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

TOTAL 

TOTAL 

1:00-1:15 

ESSSSSSS 

258 

6 

sssss 

ESSSSSSSi 

264 

1:15-1:30 

345 

10 

13 

223 

607 

1:30-1:45 

330 

19 

8 

10 

245 

624 

1:45-2:00 

440 

17 

17 

275 

767 

2262 

2:00-2:15 

324 

11 

11 

264 

621 

2619 

2:15-2:30 

374 

14 

4 

226 

644 

2656 

2:30-2:45 

360 

11 

3 

225 

620 

2652 

2:45-3:00 

389 

14 

9 

252 

679 

2564 

3:00-3:15 

385 

9 

9 

265 

636 

2629 

3:15-3:30 

370 

15 

4 

334 

739 

2724 

3:30-3:45 

355 

8 

3 

321 

699 

2803 

3:45-4:00 

350 

17 

6 

381 

730 

2934 

lOTsient  total 

4290 

151 

0 

87 

0 

65 

0 

3011 

126 

0 

0 

0 

approach  total 

4441 

152 

3137 

0 

7730 

SAT  PEAK  HOUR  PERIC 

0: 

3:00  -  4:00 

PS 

iAT  PEAR  HOUR: 

J07eient  total 

1470 

49 

0 

22 

0 

23 

0 

1301 

39 

0 

0 

0 

approacli  total 

1519 

45 

1340 

0 

2904 

approacli  PHF 

0.96 

0.75 

0.86 

ERR 

0.93 

HCVAXC/STEIH-HUDSOH  ASSOCIATES 
35  Chauacj  Street 
Bostoa,  U    02111 

VEHICLE  TUENISG  KOVEKE.IT  CCUHT  SUmRY: 
ALL  VEIICLES 


INTEXSECTIOH:  Huntiagton  Ave.  k  Ruggles 
TCiiH/CIIT:  Bost:a 


PROJECT:  Parcel  18  OEIR 
DAT:  lednesdar 
DATE:  Octster  12,1588 


FILE:  pl8iEt6 
IIE.\TH£R:  sunai 
SORVEYOR:  CES 


STREET 

lEuntiagt 

53  Ave. 

IRuggles 

Street 

IHuntiagt 

oa  Ave. 

IRugglas 

St. 

APPROACH 

INcrthbauad 

lEastbouQd 

ISoutlibouad 

IKestisuad 

MflVEME.HT 

1    L 

TH 

R 

1    L 

TE 

R 

1    L 

T! 

R 

1    L 

TE 

R 

1  15  KIH 

HOUR 

com  t 

1    1 

2 

3 

1    4 

5 

6 

1    7 

8 

9 

1   10 

11 

12 

1  TOTAL 

TOTAL 

:ss=:::::: 

=:::=:: 

:::=:=:=:: 

==="== 

====:== 

=========: 

:::::=:==: 

::::=:: 

::::::: 

:::::=:=: 

:::::::: 

::::::::=: 

!:::=::= 

7:00--:15 

!    9 

121 

41 

1    8 

63 

2 

1    3 

100 

19 

!   26 

123 

1   529 

]:15-::30 

1    2 

122 

27 

1    5 

110 

1 

1    5 

112 

19 

1   25 

153 

1   534 

7:J0-]:45 

1    5 

ISS 

71 

1    4 

122 

4 

1   13 

113 

13 

\       41 

143 

1   712 

7:45-3:00 

1    3 

150 

73 

1    1 

93 

2 

1   19 

120 

29 

1   40 

130 

1   666 

2491 

8:00-3:15 

1    i 

166 

46 

1    6 

109 

5 

:   3 

157 

44 

1   44 

151 

1   750 

2712 

8:15-3:30 

1    2 

101 

39 

1    1 

94 

0 

1    2 

156 

30 

1   44 

141 

1   610 

2738 

8:30-3:i5 

1    2 

173 

49 

1    5 

85 

3 

1   10 

154 

37 

1   36 

143 

1   709 

2735 

8:45-5:00 

1    3 

123 

59 

1    6 

78 

9 

1    6 

151 

38 

1   46 

117 

t   644 

2713 

loveieat 

tatal 

1   32 

1130 

405 

1   36 

764 

31 

1   71 

1063 

234 

1   302 

1106 

30 

appracii 

total 

1557 

331 

1363 

1433 

1   5204 

00-4:15 

PM 

1    2 

43 

96 

1   15 

111 

15 

1    7 

213 

19 

1   39 

162 

13 

1   740 

15-4:30 

1    1 

116 

58 

1   22 

106 

10 

1   12 

194 

20 

1   32 

152 

12 

1   735 

30-4:45 

1    1 

166 

69 

1   13 

117 

12 

1   16 

133 

26 

1   74 

108 

12 

1   797 

45-5:00 

1    3 

143 

103 

1   23 

109 

8 

1   13 

184 

13 

1   30 

165 

19 

1   373 

3145 

00-5:15 

1    0 

216 

130 

1   20 

59 

11 

1   22 

151 

22 

1   64 

177 

12 

1   924 

3329 

15-5:30 

1    2 

245 

146 

1   27 

154 

5 

1   10 

209 

29 

1   95 

154 

20 

1   1140 

3734 

30-5:45 

1    I 

133 

32 

1   11 

96 

13 

1    5 

137 

21 

1   50 

144 

11 

1   713 

3650 

45-6:00 

1    0 

158 

115 

1   16 

122 

5 

1   20 

169 

18 

1   67 

145 

8 

1   843 

3629 

Mveaent 

total 

1   10 

1239 

799 

1   147 

914 

79 

1   114 

1440 

163 

1   501 

1247 

107 

appr:acli  total 

2048 

1140 

1722 

1355 

1   6765 

AS  PEA.<;  HOCR  PERIOD: 
PM  PEAX  HOUR  PERIOD: 


7:30  -  8:30  AM 
4:30  -  5:30  PS 


AS  PEA!  HOUR: 
loveaeat  total 
apprcach  total 
appr:aci  PHF 


16 


585 

830 

0.35 


229 


12 


423 

446 

0.36 


11 


47 


546 

714 

0.35 


121 


169 


555 

14 

748 

2738 

0.92 

0.91 

PS  PEA.^  HOUR: 
aoveaeit  t;tal 
appmci:  tatal 
apprcaca  PHF 


773 

1233 
0.73 


443 


33 


47? 

55! 

0.30 


36 


in 
1 6< 


0.39 


90 


313 


644 

63 

1020 

3734 

0.33 

0.32 

HOmD/STSIN-aUDSON  ASSCCUTES 
38  Ctauncj  S:ree: 
Boston,  »A  02111 

VEHICLE  TaRHING  KOVESEHT  COUXT  SDKSARY: 
ALL  VEHICLES 


IHIERSECTIOS:  Huntington  Ave.  k  Rujgles 
TfllN/CITY:  Boston 


PROJECT:  Parcel  18  DEIR 
DAY:  Saturday 
DATE:  October  15,1988 


FILE:  int6sat 
LEATHER: 
SnR7EY0R: 


STREET 

Hntingten  Ave 

Ruggles  Street 

Huntington  Ave. 

Ruggies  St 

APPROACH 

Korttibound 

Eastbound 

Southbound 

Kestbound 

KOVEKEKT 

L    TH 

R 

L    TH 

R 

L    TH 

R 

L    TH 

R 

15  fflH 

HOUR 

COUNT  1 

1    2 

3 

4    5 

6 

7    8 

9 

10    11 

12 

TOTAL 

TOTAL 

00-1:15 
15-1:30 
30-1:15 
45-2:00 
00-2:15 
15-2:30 
30-2:45 
45-3:00 
00-3:15 
15-3:30 
30-3:45 
45-4:00 


6 
9 
2 
9 
0 
6 
2 

12 
6 
3 
2 


141 
163 
163 
124 
126 
132 
126 
161 
207 
166 
222 
198 


28 
31 
28 
32 
12 
21 
15 
35 
48 
30 
57 
40 


12 
16 
11 

7 
12 

7 

15 
12 
15 

9 

13 
17 


70 
92 
76 
74 
70 
63 
72 
61 
76 
72 
76 
77 


9 
6 

11 
9 
6 
7 
3 

15 
9 
4 
5 

12 


35 
10 

7 

10 
12 

7 

2 
27 

6 

15 
22 

4 


147 
169 
145 
140 
145 
145 
185 
182 
198 
162 
208 
185 


13 
18 
23 
24 

29 
21 
18 
24 
31 
33 
33 
21 


22 

46 

34 

3 

39 
22 
35 
33 
39 
39 
24 
31 


87 
104 
87 
59 
76 
70 
64 
78 
92 
84 
78 
105 


14 

13 
9 

16 
3 
2 
3 
6 
0 

12 
6 

10 


584 
677 
596 
507 
530 
503 
540 
646 
727 
629 
746 
704 


2364 
2310 
2136 
2080 
2219 
2416 
2542 
2748 


aoveient  total  I   61   1929   377   I   146   879    96   I   157   2011   288   I   367   984 
approach  total  I      2367       I      1121       I      2455       I      1445 


94 


7389 


SAT  PEAK  HOUR  PERIOD: 


3:00 


:00  PS 


SAT  PEA!!  HOUR: 

loveaent  total  1 

15 

793 

approach  total  1 

983 

approach  PHF  1 

0.87 

175 


54 


301 

385 

0.91 


30 


47 


753 

918 

0.87 


118 


133 


359 

28 

520 

2806 

0.39 

0.94 

aCVARD/STEIII-HUDSON  ASSCCIATSS 
38  Ciauscy  Strssc 
Bosccn,  MA  02111 

VEHICLE  TURHISG  K07EHEST  COUNT  SUXKAitlf: 
ALL  VESICLES 


INTERSECTION:  Trssont, Columbus, 

i 

PROJECT: 

Parcel 

13  DEIR 

FILE: 

pl8iat7 

Ken 

Dudley 

DAY: 

ledoesday 

lEATHER: 

fair 

- 

TOKN/CITY:  BoscoB 

DATE: 

October 

12,1938 

SURVEYOR: 

Leo 

STREET   1 

Coluibus 

ITreaont 

ITreaont  Street 

INe»  Dudley 

APPROACH   1 

Ncrthb: 

UBd 

lEastbouBS 

ISouthbouad 

IJestbound 

MOVEXEHT   1 

L 

TH 

R 

1    L 

TH 

R 

i    L 

TH 

R 

1    L 

TH 

R 

1  15  !IIH 

HOUR 

COUNT  i      1 

1 

ssssss: 

2 

3 

1    4 

5 

6 

1    7 

:::=sss:ss 

8 

9 

::::::: 

1   10 

11 

12 

=====5=: 

1  TOTAL 

TOTAL 

7:00-7:15      1 

34 

261 

25 

1   26 

51 

27 

1   30 

93 

32 

1    3 

60 

53 

1   750 

7:15-7:30      1 

95 

311 

32 

1   36 

60 

34 

1   33 

104 

41 

1    5 

36 

62 

1   399 

7:30-7:45      1 

99 

359 

24 

1   33 

57 

60 

1   47 

126 

26 

1   13 

103 

54 

1   1011 

7:45-8:00      1 

104 

378 

14 

1   47 

50 

49 

1   49 

96 

33 

1   15 

114 

61 

1   1010 

3670 

3:00-3:15      1 

108 

409 

8 

1   60 

39 

40 

!   42 

81 

40 

1    7 

119 

62 

1   1015 

3935 

8:15-3:30      1 

39 

422 

11 

1   42 

66 

51 

1   63 

145 

32 

1    3 

79 

31 

,   1034 

4070 

8:30-8:45      1 

101 

391 

10 

1   69 

60 

44 

I   36 

141 

24 

1    9 

94 

54 

1   1033 

4092 

8:15-J:30      1 

99 

432 

17 

1   35 

46 

63 

i   36 

132 

70 

1    5 

83 

97 

1115 

4197 

lOTeienc  total  1 

779 

2963 

141 

1   343 

429 

363 

1   336 

913 

293 

1   65 

743 

479 

apprcacli  total  1 

3383 

na 

1552 

1237 

7867 

4 

00-4:15  PK     1 

49 

144 

6 

1   61 

75 

80 

1   44 

261 

32 

1   14 

60 

16 

342 

4 

15-4:30      1 

72 

198 

2 

1   43 

70 

92 

1   51 

295 

30 

1   10 

64 

15 

942 

* 

4 

30-4:45 

97 

270 

0 

1   32 

75 

100 

1   53 

330 

21 

1    3 

95 

12 

1093 

4 

45-5:00      1 

60 

225 

2 

1   43 

77 

113 

1   42 

310 

30 

1   11 

73 

28 

1019 

3396 

5 

00-5:15      1 

59 

190 

1 

1   70 

59 

110 

1   49 

301 

42 

1   14 

30 

33 

1003 

4062 

5 

15-5:30      1 

63 

167 

0 

1   94 

43 

119 

1   42 

233 

53 

1   18 

93 

57 

1042 

4162 

5 

30-5:45      ! 

60 

187 

1 

1   31 

50 

115 

1   45 

294 

47 

1   21 

72 

60 

1033 

4102 

5 

45-6:30       1 

63 

210 

3 

1   65 

45 

100 

1   51 

309 

45 

1   21 

57 

66 

1035 

4113 

loveient  total  1 

523 

1591 

15 

1   439 

499 

834 

1   332 

2333 

300 

1   112 

594 

287 

approach  total  1 

2129 

1822 

3070 

993 

8014 

AH  PEAK  HOUR  PERIOD 

8:00  -  9:00  AM 

P»  PEAK  HOUR  PERIOD 

4:30  -  5 

:30  PM 

AM  PEAK  HOUR: 

lOTSjent  total  1 

397 

1654 

46 

1   206 

211 

193 

1   177 

499 

166 

!   24 

375 

244   ! 

approach  total  1 

2097 

615 

342 

643 

4197 

approach  PHF  ! 

0.96 

0.39 

0.38 

0.36 

0.94 

PM  PEAK  HOUR: 

no7eaeni:  total  1 

279 

352 

3 

1   239 

259 

447 

1   191 

1229 

146 

!   46 

341 

130   1 

a?pr:ach  total  1 

1134 

945 

l:5s 

517 

4152 

approach  ?5:  1 

0.77 

0.91 

0.96 

0.77 

0.35 

HO»AP.D/STEIN-:UDSON  ASSOCIATES 
3!  Cii3'::cy  Streec 
Boston,  XA  02111 

7EHICLE  TUPJIHG  KCTEXEHT  COUNT  SUNKARY: 
ALL  7EEICLES 


INTERSECTION:  Treaont,  C 

oluBbas, 

i 

PROJECT: 

Parcel  18  DEIR 

FILE: 

iatlsat 

Ken  Dudhy 

DAY: 

Saturday 

iEATHER: 

rainy 

TO»N/CITY:  Bo 

StOD 

DATE: 

October  22,1988 

SURVEYOR: 

Leo 

STREET 

IColusbus 

llreaoat 

ITreicat 

Street 

INe»  Dudley 

APPROACH 

INor:hbound 

lEastscund 

Southbound 

lestbouod 

(fOVEKEHT 

!    L 

TH 

R 

L 

TH 

R 

L 

TH 

R 

L 

TH 

R 

15  MIN 

HOUR 

COUNT  t 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

TOTAL 

TOTAL 

1:00-1:15 

43 

191 

55 

37 

16 

167 

31 

2 

79 

720 

1 

:15-1:30 

48 

133 

57 

34 

19 

171 

30 

3 

75 

723 

1 

30-1:15 

53 

19? 

51 

40 

23 

179 

27 

6 

81 

34 

747 

1 

45-2:00 

5? 

211 

49 

43 

29 

185 

22 

4 

77 

769 

2959 

2 

00-2:15 

60 

227 

45 

48 

31 

187 

24 

6 

80 

5S 

783 

3022 

2 

15-2:30 

63 

239 

C 
9 

49 

53 

36 

195 

27 

5 

74 

820 

3119 

2 

30-2:i5 

62 

234 

1 

i 

54 

57 

33 

190 

30 

7 

69 

816 

3138 

2 

45-3:00 

67 

228 

1 
i 

50 

54 

30 

132 

33 

11 

62 

3] 

306 

3225 

3 

40-3:15 

72 

227 

0 

52 

59 

27 

179 

39 

12 

55 

313 

3260 

3 

15-3:30 

66 

239 

49 

57 

35 

209 

41 

13 

59 

11 

373 

3313 

3 

30-3:45 

63 

251 

4 
1 

-  55 

60 

40 

240 

45 

15 

62 

CI 

31 

947 

3444 

3 

45-4:00 

60 

251 

9 

52 

64 

44 

282 

57 

20 

69 

CI 

1030 

3563 

so7eiient  total 

716 

2655 

56 

618 

606 

640 

363 

2366 

406 

104 

343 

439 

approach  total 

3457 

1364 

3135 

1336 

9852 

SAT  PEAR  HOUR  PERK 

D:    3:00  -  4:00  PS 

SAT  PEAR  HOUR: 

i07eieat  total  , 

261 

978 

17 

203 

240 

232 

146 

910 

182 

60 

246 

183   1 

approach  total  1 

1256 

680 

1233 

494 

3668 

approach  PHF  ' 

0.95 

0.97 

0.81 

0.37 

0.89 

HCiiAiiD/STEIH-3UDSCH  ASSOCIATES 
38  Chauncy  Strsec 
Bostoa,  U    02111 

TEHICLE  TURHISG  SOVEMENT  COUNT  SUKSARY: 
ALL  VEHICLES 


INTERSECTION:  Ruggles  i  Parier  Sts. 

PROJECT: 

Parcel  13  DEIR 

FILE: 

pl3i3t8 

DAY: 

Jednesday 

lEATHER: 

clear 

TCHN/CITY:  Bost:: 

DATE: 

October 

12.1988 

SURVEYOR: 

JB 

STREET 

Paris: 

1 Ruggles 

IParier 

IRuggles 

APPROACH 

Nortiibouad 

lEastbouad 

ISouthboaad 

IVestbousd 

KOYENEHT 

L 

TH 

R 

1    L 

TH 

R 

1    L 

TH 

R 

1    L 

TH 

R 

1  15  SIS 

HOUR 

COUNT  t 

1 

2 

3 

1    4 

5 

::==3:: 

6 

1    7 

sssssssss 

8 

9 

1   10 

11 

12- 

1  TOTAL 

TOTAL 

7:00-7:15      1 

14 

39 

7 

1    3 

66 

18 

1   19 

51 

6 

1   13 

134 

25 

1   394 

7:15-7:30      1 

22 

50 

9 

1    2 

115 

14 

1   31 

54 

7 

1   16 

153 

22 

1   495 

7:30-7:15      1 

25 

59 

3 

1    4 

151 

19 

1   33 

55 

9 

1   16 

150 

22 

1   545 

7:45-3:00      1 

29 

57 

7 

1    9 

164 

34 

1   35 

55 

8 

1   13 

140 

15 

1   566 

2001 

8:00-3:15      1 

23 

59 

5 

1    4 

161 

27 

1   24 

60 

9 

1   15 

175 

23 

1   590 

2197 

8:15-3:30      1 

31 

59 

7 

1    2 

120 

14 

1   25 

43 

9 

1    6 

155 

32 

1   533 

2205 

8:30-8:45      1 

25 

54 

5 

1    2 

151 

15 

1   24 

40 

9 

1    5 

173 

19 

1   522 

2131 

3:45-3:00      1 

15 

37 

13 

1    1 

121 

24 

1   23 

33 

8 

1   10 

171 

15 

1   476 

2091 

189 

414 

55 

1   27 

1049 

163 

1   214 

396 

55 

1   94 

1251 

174 

apsriaci  tccai  i 

S59 

1239 

675 

1519 

1   4092 

00-4:15  PS    1 

13 

33 

6 

!    2 

175 

23 

1   46 

73 

9 

:   4 

182 

23 

1   599 

15-4:30      ! 

19 

27 

5 

1    3 

172 

31 

1   44 

79 

3 

1    5 

134 

21 

1   599 

30-4:45      1 

24 

43 

6 

i    9 

204 

22 

1   35 

71 

3 

1    3 

203 

21 

1   649 

45-5:00      1 

30 

53 

8 

1    7 

171 

28 

1   30 

53 

8 

1    8 

201 

20 

1   527 

2474 

00-5:15      1 

12 

27 

9 

1    3 

192 

31 

!   42 

41 

2 

i    7 

209 

20 

1   500 

2475 

15-5:30      1 

22 

33 

6 

I    4 

138 

21 

1   42 

59 

7 

1   12 

220 

30 

1   649 

2525 

30-5:45      1 

35 

29 

14 

1    3 

181 

15 

:   43 

60 

12 

1   13 

202 

20 

:   632 

2503 

45-6:00      1 

25 

34 

6 

1    5 

172 

23 

1   33 

60 

5 

1   11 

203 

22 

1   504 

2435 

loveieDt  total  1 

185 

234 

60 

:   46 

1455 

204 

1   315 

505 

59 

1   64 

1604 

177 

aF?rca:ii  total  1 

529 

1 

1705 

330 

1845 

1   4959 

AM  mi  HOUR  PERIOD 

:    7 

:30  -  8 

30  AS 

PK  PEAK  HOUR  PERIOD 

:    4 

:30  -  5 

30  PS 

AS  PEAK  HOUR: 

soveaent  total  1 

113 

234 

22 

1   19 

595 

94 

1   117 

213 

35 

1   50 

520 

92 

approaca  total  1 

3G9 

709 

365 

762 

1   2295 

approaci  ?H:  1 

0.95 

0.36 

0.93 

0.39 

1   0.93 

PS  PEAR  HOUR: 

aove:;::'  total  1 

38 

lel 

29 

1   23 

755 

102 

1   149 

234 

25 

;   30 

333 

91 

app::a::  total  1 

273 

335 

403 

9:4 

1   2525 

approaci  ?5:  1 

0.76 

0.94 

0.39 

0.91 

;   0.97 

BOIiRD/STEIH-EUDSOH  iJSCCIATES 
3!  Caauici  Street 
Bcste:,  Si    02111 

7ehicle  torhihg  eoveseht  ccust  scmmiry: 
al:  yehicles 


IHTERSECTIOS:  Ru 

;:les  i  Parker  Sts 

PROJECT: 

Parcel  18  DEIR 

FILE: 

intSsat 

DAY: 

Saturday 

lEATHER: 

TCIN/CITT:  Bostcn 

DATE: 

October  1 

5.1988 

SURVEYOR: 

STREET 

IParker 

Ruggles 

Parker 

Ruggles 

APPROACH 

1  Northbound 

Eastbound 

Southbound 

lestbound 

KOVEKENT 

L 

IH 

R 

IH 

I 

L 

TH 

R 

TH 

R 

15  m 

EODR 

COUHT  » 

1 

2 

3 

5 

i 

7 

8 

9 

10 

11 

12 

TOTAL 

TOTAL 

:s:izsm  =  r::::is: 

msisrsri 

:=:r:s 

:m::r: 

:::i:s::: 

1:00-1:15 

11 

21 

5 

99 

9 

18 

38 

115 

319 

15-1:30 

7 

13 

5 

105 

13 

15 

39 

133 

357 

30-1:45 

15 

27 

3 

83 

6 

24 

48 

125 

367 

45-2:00 

3 

23 

7 

104 

8 

30 

38 

108 

359 

1132 

00-2:15 

12 

19 

« 

85 

9 

15 

32 

108 

323 

1406 

15-2:30 

6 

29 

5 

99 

8 

16 

30 

109 

311 

1390 

30-2:15 

7 

29 

1 

78 

S 

28 

29 

104 

312 

1335 

15-3:00 

6 

23 

6 

91 

3 

20 

19 

121 

352 

1328 

00-3:15 

11 

25 

9 

117 

14 

29 

39 

109 

385 

1390 

15-3:30 

12 

31 

7 

108 

6 

28 

53 

118 

396 

1445 

30-3:15 

8 

25 

10  ■ 

128 

8 

18 

57 

126 

450 

1583 

3 

15-1:00 

9 

13 

1 

91 

6 

27 

19 

82 

'^ 

315 

1546 

loveaeat  total 

110 

2S6 

73 

19 

1191 

98 

298 

501 

36 

63 

1358 

273 

apprsach  total 

169 

1308 

835 

1694 

4306 

SAT  PEAK  HOUR  PERIC 

D: 

2:15  -  3:1! 

PS 

SAT  PEAK  HODR: 

loveient  total 

10 

101 

32 

6 

411 

31 

125 

198 

12 

22 

171 

95 

approaci  total 

175 

181 

335 

591 

1583 

approach  PEP 

0.3S 

0.37 

0.76 

0.93 

0.88 

-•"HA?!;  'STEIJI-nLDi:.".'  A3=oc:;\TE= 
;E  Chiwcy  Stresi 
Boston,  HA  02111 

VEHICLE  TUPNINS  MOVEMENT  COUNT  2'J?1M-;PY: 
ALL  VEHICLEE 


INTERSECTIOM:  Heinea 

Ci'i 

5. 

Coiusbus 

PR 

c;ect: 

Parcel  18  D£!R 

FILE: 

pI3int9 

tt   Busvay 

SAY: 

Thu 

'sday, 

Friday 

HEATHER: 

fair 

TC«N/CITY:  Boston 

CA^E: 

Oct 

jbsr  2 

7,23,  13 

ES 

SURVE-OR: 

W«  B 

STREET   IBiis 

vay 

IColuibu 

5  Ave. 

IMsinsa 

Cass 

[Station 

Approach 

APPROACH   INor 

tlitc 

und 

[Southbound 

'Westbound 

Eastbound 

MOVEMENT   ! 

L 

TH 

R 

!    L 

TH 

R 

L 

TH 

R 

L 

TH 

R 

:  15  MIN 

HOUR 

COUNT  i   : 

1 

2 

3 

1    4 

C 

w 

6 

7 

8 

9 

10 

11 

i: 

:  TOTAL 

TOTAL 

7:00-7:15       : 

0 

I 

0 

!   83 

0 

0 

4 

»> 

^ 

97 

0 

0 

0 

[   137 

7:15-7:30       ! 

0 

2 

0 

I   60 

1 

0 

1    2 

4 

121 

0 

1 

2 

1   193 

7:30-7:45 

0 

1 

0 

49 

4 

0 

2 

3 

170 

0 

1 

4 

'   234 

7:45-3:00       ! 

0 

1 

0 

•   67 

2 

0 

3 

3 

176 

0 

1 

4 

1   257 

871 

8:00-8:15 

0 

0 

0 

62 

1 

0 

10 

7 

174 

1 

4 

5 

•   264 

948 

8:15-3:30       I 

0 

0 

0 

74 

1 

0 

7 

3 

150 

0 

1 

£ 

I   252 

1007 

8:30-3:45 

0 

1 

0 

50 

4 

0 

6 

6 

163 

1 

3 

1 

235 

1C02 

S:45-1:00       ! 

0 

3 

0 

58 

2 

1 

3 

2 

167 

0 

0 

5 

'   241 

992 

loveaent  total  1 

0 

9 

0 

503 

15 

I 

37 

30 

1228 

2 

11 

27 

approach  total  ■' 

9 

5!3 

1295 

40 

1363 

4:00-4:15  Pfl     ! 

0 

1 

0 

174 

3 

0 

2 

5 

45 

1 

2 

S 

246 

4:15-4:30 

0 

0 

0 

185 

7 

0 

4 

5 

68 

0 

1 

8 

279 

4:30-4:45 

0 

0 

0 

180 

12 

0 

5 

79   ■ 

0 

2 

7 

290 

4:45-5:00       ! 

0 

0 

0 

154 

4 

0 

12 

6 

72 

0 

5 

11 

2£i 

107? 

5:00-5:15 

0 

I 

0 

151 

6 

0 

8 

4 

70   ! 

0 

3 

10 

253 

!08£ 

5:15-5:30       ! 

0 

0 

0 

153 

5 

0 

14 

4 

76 

0 

3 

8 

2£S 

107:- 

5:30-5:45 

0 

0 

0 

145 

12 

0   , 

7 

5 

81   I 

0 

3 

17 

270 

1055 

5:45-6:00       ! 

0 

0 

0 

144 

2 

0 

4 

2 

90   , 

0 

2 

3 

247 

1033 

lovement  total  1 

0 

2 

0 

1291 

56 

0   ! 

56 

36 

581   ! 

1 

22 

72 

approach  tctil  I 

2 

1347 

£73 

95 

2117 

AH  PEAI^  HOUR  PER  ICE: 

^:4S 

-  8:45 

AK 

PN  PZf,K  HOUR  PERIDS; 

« 

1:15 

-5:15 

pri 

An  PEAK  HOUR: 

aovesent  total  1 

0 

2 

0  : 

253 

8 

0  ; 

26 

19 

673   1 

2 

9 

IS   [ 

approach  total  1 

2 

261 

713 

27 

1003 

approach  PHF  1 

0, 

50 

0.87 

0.94 

0.63 

0.35 

PK  PEAK  HOUR: 

love.nent  total  1 

0 

t 

• 

0   ! 

£9; 

Ji 

0  : 

23 

'>*- 

2£4  ; 

* 

A 

^; 

34  : 

approach  total  ! 

1 

1  a  "- 

' 

MAX 

46 

*fl*^ 

ap;roi:h  =HF  1 

0. 

15 

C.34 

1 

0.94 

0.72 

0.3! 

HOWARD 'STEIN-KUD3CN'  ASSOCIATES 
28  Chauncy  Street 
Boston,  NA  02111 

VEHICLE  TURNING  MOVEMENT  COUNT  SUffMARY: 
ALL  VEHICLES 


INTERSECTION:  Melnea  Cass,  Coluebus, 
Sr  Eusway 
TOWN/CITY:  Boston 


PROJECT:  Parcel  IS  DEIR 
DAY;  Saturday 

DATE:  Octoter  29,I?33 


FILE 

HEATHER 

SURVEYOR 


intSsat 

fair 

Leo 


STREET 

Busway 

.'Coluibus 

IMelnea  Cass 

Station  Approach 

APPROACH 

Northbound 

[Southbound 

IWestbound 

Eastbound 

MOVEMENT 

L    TH 

R 

;    L    TH 

R 

L    TH 

R 

L    TH 

R 

15  MIN 

HOUR 

COUNT  1 

1     2 

3 

====== 

!    4    5 

6 

7    3 

================== 

9 

10    11 

12 

TOTAL 

TOTAL 

1:00- 
1:15- 
1:30- 
1:45- 
2:00- 
2:15- 
2:20- 
::45- 
3:00- 
3:15- 
3:30- 
3:45- 


•1:15 
■1:30 
■1:45 
■2:00 
■2:15 
2:30 
■2:45 
■3:00 

■■).  (? 

«*  i  J 

3:45 
4:00 


44 
90 
98 
38 
87 
77 
93 
79 
77 


30 


12 
14 
12 
13 
10 
13 


14 
11 
13 
13 


66 

59 
63 
66 
£6 
67 
69 
£9 
68 
£5 
60 
64 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


10 
12 
14 
14 
11 
13 
10 

I  * 

13 

9 

14 

12 


135 
18£ 
196 
187 
177 
181 
187 

is; 

179 
•  ■?■? 

131 

135 


704 
746 
741 
732 

726 
729 
720 
714 
718 


loveaent  total 
approach  total 


997   145 

1142 


26 


29 

823 


733 


165 


143 


2148 


SAT  PEAK  HOUR  PERIOD: 


1:15 


SAT  PEAK  HOUR: 

lovesent  total 

0 

1 

approach  t:ta! 

1 

approach  ?HF 

0.25 

43 

412 

0.94 


14 


7 

275 

0.97 


7 

53 
0.35 


51 


746 
0.95 


HGWAPD/STEIN-HLiDSCN  ASSj'IATES 
38  Chauncy  Street 
Best  en.  KA    0211: 


veh: 


AlJlOrGELES 


IMEREECTIC:  Has^iinctr  St.  ani 
Melnea  ■'asE  Blvd. 
T0»tN7CITV:  Bcstor   (RuxlurvJ 


PROJECT;  Ruogles  Center 
Ifi:  Tiiesday 
DATE:  6/I4/e£ 


FkE:  ««:] 
•.Ef^THE:;  Fai' 
SURVEYOR:  lS 


STREET 

iF=ROACH 

.luvENEf.' 

COiJNT  t 


Melriea  Cass  Blvd. 

E^:"5Gu^J 

L         '^  R 


feined  Cass  Blvd. 

WESTEGlND 
i  Tr.  R 

4  5  £ 


•ashnctcir  St.  I  Itishircto-  St.  : 

NOf.T-SCuM-  !  EOL'hBiJjf.J 

L         Th           ?  ,  L          T-           R  1   15  MS      hGjF 

9  i  10          11          12  :  TG7AL      T3TA. 


7 


8 


7:j;-7i;5 

A1 

■6 

1  -"■ 

10 

9 

221 

i      ; 

-i,--i 

:S 

•, 

"^ 

■T-     ' 

7:15-7:30 

18 

Nl 

7 

/ 

2i3 

6   1 

IE 

76 

e 

I', 

30 

10 

7:30-7:45 

47 

210 

10 

10 

186 

3   1 

31 

112 

1 

1 

27 

6   , 

7:45-8:00 

33 

180 

r 
J 

r 

21C 

9   ! 

IE 

121 

1 

( 

30 

4 

S:00-S::5 

i 

3£ 

25? 

13 

13 

6  ; 

32 

ilO 

J 

4 

34 

7 

8:15-8:30 

29 

:3E 

3 

7 

199 

J     1 

19 

92 

4 

i. 

27 

6 

8:30-E:-5 

203 

9 

4 

196 

5  ; 

112 

4 

5 

55 

9   1 

8:45-5:00 

3b 

176 

6 

6 

201 

1  : 

21 

86 

10 

1 

32 

6 

icveirert 

t. 

tal  1 

1  r  (  « 
1  wi  i 

£3 

81 

1647 

27   ; 

182 

797 

30 

15 

273 

46   i 

apprcaci" 

total  , 

ISll 

1745 

lOOS 

234 

•»:00-'t::5 

:-« 

3: 

255 

14 

B 

18* 

7   , 

25 

6r 

r 

3 

11 

3i 

25 

4:15-4:30 

i::i 

It 

3 

194 

r. 
C 

21 

78 

n 

1  ■ 

■;_; 

2S   I 

-J:  30-4: 45 

i 

3c 

:i 

12 

152 

6   ! 

26 

105 

5 

5 

-.-, 

^c 

4:45-5:00 

310 

IE 

I " 

206 

9   i 

;7 

35 

5 

e 

■': 

i(     ; 

5::0-5:;5 

J- 

^1." 

14 

10 

226 

W        1 

;l 

31 

6   . 

£ 

114 

32   : 

5:15-5:30 

1 

20 

303 

17 

20 

235 

0     ' 
^      1 

22 

85 

5 

14 

103 

34   1 

5:30-5:45 

1 

2" 

2'9 

19 

19 

211 

3  ; 

19 

77 

£ 

14 

be 

29   : 

5;45-t:;0 

> 

ij  i 

2-: 

16 

9 

214 

7  ; 

'  c 

68 

6 

C 

17  ; 

9ic-.'e-.6-t 

t: 

tal 

23:- 

'?CC 

13S 

100 

1655 

45  : 

!  "7 

s4E 

57  ; 

e; 

6-5 

212  : 

aocrcd.;r, 

t^. 

bCl     J 

2732 

1610 

; 

862 

963 

t 

644 
617 

734 
573 
648 
564 


7E9 
3cZ 


f ;.: 


f  ■■ 


'■  C  "^  ~ 


2306 
3392 


riCUAR0/3rEIN-H:jJ:C'<  aSSjC'A'ES 

Boston,  1A    ^211 « 

VEHICLE  TjRNINS  "OVE.^ENT  iZ'^NT  3-.,1MARY: 
TRUCKS 


ITEffSEC'IGN: 

iiasiiington  St.  and 

PROJECT:  Puggies 

Ij.n- 

3' 

FILE:   ^^CT^C 

.leinej 

:3S3  3wd. 

DAY:  Tuesday 

i»EATnE?;  Fa;r 

"M.'iTr: 

?C3ton 

'^ctcijfy'' 

]a:£:  i/14/33 

fL^'VEtC?;  .3 

:'-EET 

"el-ja  Cass  3!/a.     , 

.'^slnea  'ass  Bl.i. 

• 

-ia5-r::;'n  3t. 

.^a=h:ig::n  z:. 

ArrFjACH 

EA3T50LND            : 

.i£5";udN0 

1 

n:-:-5:*jnd 

ouu:-:3C.ND 

'CEDENT 

L        'H         .?      ; 

L          :H           » 

L      rn       R 

L          TH           R 

;  15  :i:n    .t:l» 

'::.nt  I 

12           3: 

4           5           5 

1 

7          3           3 

10          11          12 

;  '3TAL      TD'Al 

7:-C-7:i5  AH 

0 

11 

2 

7 

20 

0 

4 

V) 

5      1 

0 

1 

0      1 

61 

7:  i 5-7: 30 

4 

5 

0 

6 

10 

0 

3 

5    ; 

0 

3 

1       1 

50 

?:;0-7:45 

0 

14 

2 

4 

13 

0 

t 

i4 

5      , 

0 

4 

1       1 

33 

^:-5-=:.) 

J 

1  * 
1  k 

7 

b 

) 

) 

;3 

3 

0 

0       ; 

32 

-  ^ 
J  J 

3:)C-3::5 

1 

iO 

1 

6 

12 

0 

■1 

13 

4       1 

1 

6 

■/       i 

63 

•  JZ 

3::5-3:30 

1 

15 

■^ 

4 

;5 

1 

3 

11 

t             1 

4L             1 

0 

5 

0       1 

53 

;47 

3:30-?:45 

1 

17 

2 

4 

15 

1 

1 

10 

2    ; 

0 

5 

0     ; 

60 

.»4 

3:45-3:00 

1 

15 

6 

13 

1 

■> 

14 

1    1 

0 

4 

0      1 

64 

.46 

«;^53ent    t' 

tal    : 

13 

33 

16 

44 

114 

3 

13 

104 

30     ; 

1 

37 

2      1 

jjorracl  tc 

tal    : 

128 

!S1 

;53 

40 

1 

482 

4:00-4:15  PN 

1 

S 

0 

3 

6 

1 

1 

6 

3     : 

0 

6 

0       1 

33 

-: 13-4:30 

1 

3 

0 

6 

8 

1 

3 

!2 

4     : 

1 

i 

0      1 

31 

4:20-4:45 

0 

3 

0 

4 

12 

0 

T 

5 

5     : 

0 

6 

0      1 

43 

4:45-5:00 

2 

7 

1 

4 

6 

0 

4 

5     ; 

0 

2 

0     ; 

33 

60 

::}C-5::5 

0 

6 

0 

3 

1 

0 

1                   ^ 

1                  - 

7 

4     ; 

0 

2 

0      1 

25 

-.  :  T.r,  :  ■, 

0 

4 

0 

3 

X 

) 

- 

4 

4 

1 

* 

j     ; 

-3 

.23 

;:30-::4: 

, 

0 

0 

1 

4 

0 

3 

3 

1     I 

0 

1 

0      i 

15 

101 

5;-:-5::0 

i 

0 

5 

0 

5 

1 

0 

^ 

5 

2    ; 

0 

5 

0     ; 

26 

34 

v..;5srt  total     1 

4 

48 

2 

31 

42 

■> 

^ 

:       13 

46 

23     : 

1 

0      i 

:j:r:3n  t 

■tal 

52 

?3 

34 

' 

234 

HOUARD/STEIN-HUDSON  ASSOCIATES 
38  Chiuncy  Street 
Boston.  KA    02111 

VE'lAf  TfSNJNi  K;IH-z'-  CD.'/  5.-^::. 


IKTEPSE'TION:  liaEhingtcr,  St.  tr.i 
Welnta  TasE  Pl^d. 
TOys/CITY:  Boston  (^oxbury) 


PROJECT:  Ruocies  Center 
DAV:  Tuesday 
DATE:  6/H/b'f 


FILE:  lilK:ir.i 
WEA'HEf:  Fair 
SUf.VEYOf:  LS 


STREET 

!   Hel 

nea  Cass 

Blvd. 

:   He! 

nea  Cass 

Blvd. 

Kashingtor 

St. 

:  Ui 

shinoton 

St. 



APPROACH 

EAETfOJKD 

UESTtOUNO 

NORTHPOUND 

SODTHBOliND 

«G.'E«EK7 

L 

TH 

R 

L 

TH 

R 

:   L 

TH 

R 

;   L 

TH 

f 

:  15  HU 

HOJR 

COL'KT  1 

:   1 

2 

3 

4 

5 

6 

7 

8 

Q 

10 

11 

n 

TOTA. 

TOTA. 

"'-"=^""""== 

=r:::s::= 

:::::==: 

::::::r: 

"""-- 

'■---—:- 

::=rr::z 

:zr==rr: 

7:00-7:15  AH 

;     16 

183 

12 

16 

241 

4 

24 

98 

7 

1 

3? 

2 

623 

7:15-7:?.-. 

!  2: 

14E 

7 

13 

223 

6 

•   20 

85 

10 

0 

3E 

11 

;   5E; 

7:3.'-7:4! 

;   4" 

:2-; 

12 

14 

204 

n 

lit 

£ 

1 

7 

7'.  7 

7:45-8:00 

:   38 

192 

10 

12 

216 

9 

le 

135 

7 

1 

33 

4 

679 

2590 

8:00-8:15 

!   37 

269 

14 

19 

233 

6 

36 

128 

7 

5 

40 

3 

797 

2764 

8:15-8:30 

I   30 

203 

5 

11 

214 

4 

22 

103 

6 

2 

32 

6 

638 

2821 

8:30-8:45 

:  23 

220 

11 

8 

211 

6 

26 

122 

6 

5 

61 

9 

706 

2B22 

8:45-9:00 

!   37 

193 

8 

12 

219 

2 

23 

100 

11 

1 

36 

6 

646 

2791 

loveient  total 

!   250 

1610 

79 

105 

1761 

40 

201 

901 

60 

16 

310 

48 

approach  total 

1939 

1906 

1162 

374 

5301 

4:00-4:15  PH 

!   32 

265 

14 

11 

187 

8  . 

27 

75 

12 

11 

97 

26  ; 

765 

4:15-4:30 

:   31 

292 

16 

15 

202 

9 

24 

90 

15 

13 

105 

28 

840 

4:30-4:45 

:   38 

359 

24 

16 

204 

6  : 

26 

110 

10   : 

9 

7£ 

26   1 

906 

4:45-5:00 

!   30 

317 

19 

17 

214 

9 

19 

69 

14 

8 

73 

20 

629 

3340 

5:0:-5:15 

1   34 

315 

14 

13 

2:t 

3   1 

13 

88 

10  ; 

6 

116 

32  : 

803 

345E 

5:15-5:20 

:   20 

313 

17 

2<3 

2 

26 

83 

9 

15 

112 

34   . 

so; 

35:; 

5:30-5:45 

!   24 

279 

20 

21 

215 

3  i 

22 

80 

7   ! 

14 

67 

29  ; 

781 

339£ 

5:45-£:00 

:  31 

254 

16 

15 

215 

7   . 

17 

73 

8   , 

.  5 

62 

17   ! 

720 

3287 

•oveient  total 

:   240 

2404 

140   . 

131 

1707 

47  I 

176 

694 

65  ; 

63 

708 

212   i 

apcroach  total 

2764 

1885 

955 

1003 

1 

6627 

Ar  fEA'    HOUR  PEflOD: 


7:45  -  8:45  Af 


PH  PEAi  HOUR  PERIOD: 


4:30 


:30  PH 


AK  FEAt:  HOUR: 

•oveient  total 

128 

684 

approach  total 

1052 

approach  PHF 

0.82 

percent  trucks 

6.6Z 

PH  REAf  HOLiR: 

•cverert  total 

122 

1314 

apfrcach  total 

1510 

approach  PHF 

0.90 

percent  trucks 

4.t: 

40 


74 


50 


69 


874 
949 
0.92 
6.41 


977 

0.9: 

£.51 


25 


20 


102 


86 


492 

2£ 

13 

166 

22 

620 

201 

•   2822 

0.91 

0.67 

0.85 

13.21 

10. 7Z 

9.o: 

376 

42 

40 

377 

ii: 

5o5 

529 

3521 

0.85 

0.82 

0.97 

16. CX 

4.0Z 

7.2: 

NOIMRS/STEIIHflJDSON  ASSOCIATES 
38  Chauncy  Street 
Boston,  KA    02111 


VE^ 

iCi-E  T 

HM  l':i^V{t 

'.'  cc 

•!'■'   £1" 

AUTOrOElLES 

IMERSECTIOK: 

Hassach'jsetts  Ave. 

ind 

PROJECT: 

Rugales  Cent 

er 

• 

FILE: 

hhctm: 

Helnea  Cass  Blvd. 

Mr: 

Monday 

WEATHEf: 

Fair 

TOWS/CITY: 

Boston  (South  End/i;( 

jxbury) 

DATE: 

£/13/6E 

SURVEVOR: 

LC 

STREET 

!  Massachusetts 

Ave.  : 

Scuthaipt 

on  St.   I 

llelnea  Cass 

Blvd. 

1  Southeast  Expressway 

APPROACH 

EASTBOUNI 

! 

UEST60UND 

NORTHBOUND 

SOUTHBOUND 

H0VEHEK7 

L 

TH 

R  ; 

L 

TH 

R  ! 

L 

TH 

R 

:   L 

TH 

R 

:  15  BIN 

HOUR 

COUNT  1 

!    1 

2 

3  : 

4 

5 

£  I 

7 

8 

9 

10 

11 

12 

.  TOTAL 

TOTAL 

srssss:::::::::- 

sssrssrsrs 

•>~ssss5; 

zssssss 

•-""="= 

r=r:==s 

sss=x:=== 

-"""" 

SIISIII.- 

7:00-7:15  AH 

!   £9 

94 

2  : 

£0 

131 

0   1 

5 

56 

37 

;  67 

166 

203 

890 

7:15-7:30 

;  59 

91 

0  : 

62 

155 

1   ! 

6 

6S 

37 

i   7: 

159 

20C 

Sll 

7:30-7:45 

:  48 

90 

1  : 

59 

179 

3  i 

9 

86 

34 

:   66 

163 

198 

938 

7:45-8:00 

1   7£ 

88 

1  I 

81 

182 

4  ! 

2 

95 

52 

!   51 

150 

205 

987 

3726 

8:00-8:15 

:  101 

94 

0  : 

94 

188 

1   i 

7 

114 

61 

!   47 

143 

210 

1060 

3896 

8:15-8:30 

I   130 

93 

0   ! 

115 

198 

3  ! 

0 

134 

9C 

:   33 

138 

201 

1135 

4120 

8:30-8:45 

:  104 

87 

0  : 

101 

181 

3  1 

0 

105 

51 

!   40 

119 

195   . 

990 

4172 

8:45-9:00 

:  £1 

87 

0  : 

81 

153 

1   i 

1 

79 

35 

:   38 

123 

190 

849 

4034 

■oveient  totil 

:   £48 

724 

4   { 

£53 

13fi7 

1£  ! 

30 

744 

397 

:   414 

1161 

1602   1 

approach  total 

137fi 

203£ 

1171 

3177 

7760 

4:00-4:15  PH 

:  152 

129 

0  : 

£B 

90 

0   ! 

£ 

153 

91 

;  46 

173 

47  ; 

955 

4:15-4:30 

:  145 

120 

0  ; 

£5 

95 

1  : 

4 

13S 

88 

!   37 

170 

69  : 

933 

4:30-4:45 

:  138 

70 

0  ; 

82 

106 

0  ; 

2 

141 

79 

39 

176 

62  ; 

895 

4:45-5:00 

I   155 

77 

1  : 

86 

111 

3  : 

3 

132 

84 

1   43 

190 

126   1 

1011 

3794 

5:00-5:15 

;  174 

££ 

0   ! 

102 

96 

3  ; 

7 

151 

84 

:   29 

207 

170  ; 

1089 

39;e 

5:15-5:30 

i   1£0 

61 

0   1 

89 

91 

1  : 

4 

130 

66 

:   28 

181 

149   ! 

960 

3955 

5:30-5:45 

!   179 

121 

0   i 

41 

£8 

3  : 

3 

146 

91 

: .  42 

162 

135   ! 

991 

4051 

5:45-6:00 

I   158 

118 

0   i 

54 

73 

1  : 

2 

120 

76 

<       29 

151 

122   ! 

904 

3944 

■oveient  total 

1  1261 

7£2 

1    I 

587 

730 

12  .' 

31 

1112 

659 

!   293 

1410 

880  : 

approach  total 

2024 

1329 

1802 

1 
1 

2583 

773B 

HOUARO/STEIN-HUDSON  ASSOCIATES 
38  Chiuncy  Street 
Boston,  HA  02111 

VEHICLE  TLn:s;  rrv'"!'.'  ::'.■.'  su'-AfV: 

TRiiC^.S 


INTERSECTION:  Hassachusetts 

Ave, 

and 

PROJECT:  Ruqgles  Center 

FILE:  HHCTHC 

Hel 

nea  Cass  Blvd. 

DAY:  Nonday 

WEATHER:  Fair 

TOUN/CITY:  Boston  (South  End/Roibury) 

DATE:  6/13/88 

SURVEYOR:  LC 

STREET   ! 

Massachusetts 

Ave.  I 

Southaipton  St.   ! 

Hel nea 

Cass  Blvd.   : 

Southeast  Eipressway 

APPROACH   : 

EASTBOUf 

C     ! 

UESTBOUNE 

NORTHBOUND 

SOUTHBCUND 

HOVEHENT   ; 

L 

TH 

R  : 

L 

TH 

R   ! 

L 

TH 

R  ; 

L 

TH 

R 

:  15  HIN 

HOUR 

COUNT  t  : 

1 

2 

3   ! 

4 

5 

6   ! 

7 

8 

9   ! 

10 

11 

12 

1  TOTAL 

TOTAL 

ris=s=s============ 

======:=== 

====:: 

::==:==== 

::::=::: 

=""="" 

"--" 

"-""" 

-------- 

:::=::::: 

"~~~" 
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7:00-7:15  AH     ! 

0 

10 

0   ! 

9 

22 

1 

0 

11 

7  : 

15 

5 

8 

;   88 

7:lS-7:30       I 

0 

9 

'0  ; 

7 

23 

c  : 

c 

9 

11  i 

17 

4 

/ 

I    87 

7:30-7:45      ! 

0 

10 

1 

7 

26 

0 

0 

16 

13 

15 

9 

5 

!   102 

7:45-B:00      ! 

0 

9 

0  : 

4 

27 

1 

0 

15 

11   ! 

20 

19 

7 

!   113 

390 

8:00-8:15 

0 

6 

0 

2 

20 

0 

0 

15 

9 

19 

18 

6 

:   95 

397 

6:15-8:30      ! 

1 

4 

0 

4 

25 

1 

I 

12 

13 

21 

16 

6 

!   106 

416 

8:30-6:45 

0 

4 

0 

3 

22 

0 

1 

12 

7 

11 

IB 

5 

i    83 

397 

8:45-9:00 

0 

2 

1 

4 

24 

0 

0 

9 

10 

14 

9 

5 

:    78 

362 

1 

54 

2 

•    40 

1B9 

3 

!    2 

99 

81 

:   132 

98 

51 

approach  total 

57 

232 

182 

281 

!   752 

4:00-4:15  PH 

!    7 

3 

0 

;   3 

11 

1 

:   2 

6 

5 

I   19 

8 

2 

!    67 

4:15-4:30 

6 

3 

0 

:   6 

9 

0 

!    0 

5 

5 

:   31 

9 

0 

:    76 

4:30-4:45 

:   4 

5 

1 

;   s 

9 

0 

;   0 

2 

4 

!   17 

3 

4 

!    55 

4:45-5:00 

:   2 

8 

1 

:   5 

10 

4 

;   1 

3 

2 

!    12 

5 

7 

:   60 

258 

5:00-5:15 

:   3 

8 

0 

1    0 

6 

0 

!    0 

0 

4 

1    14 

3 

6 

!    44 

235 

5:15-5:30 

!    2 

7 

0 

;   0 

2 

0 

!    0 

0 

4 

!    6 

1 

3 

:    25 

184 

5:30-5:45 

;   1 

4 

0 

:   0 

1 

0 

!    0 

0 

2 

!    7 

0 

1 

:   16 

145 

5:45-6:00 

!    2 

1 

0 

0 

1 

0 

!    0 

0 

3 

I  •  3 

0 

0 

:   10 

95 

■oveient  total 

!   27 

39 

2 

!   22 

49 

5 

!    3 

16 

29 

:  109 

29 

23 

approach  total 

SB 

1 

1 

76 

48 

161 

I   353 

HOHARD/STEIN-HUDSON  ASSOCIATES 
38  Chauncy  Street 
Boston,  NA  02111 

VEHICLE  TURNING  flOVE^ENT  CO'.".':  SUNKARY: 
ALL  VEm.'C-ZS 


INTERSECTION:  rassachusetts  Ave.  and 
Pelnea  Cass  Blvd. 
TOiilN/CITY:  Boston  (South  End/Roxbury) 


PROJECT:  Rucgies  Center 
DAY:  Monday 
DATE:  6/13/eS 


FILE:  HMCTMC 
WEATHER:  Fair 
SURVEYOR:  LC 


STREET 

Massachusetts  / 

We. 

Southaipton 

St. 

Helnea  Cass  B 

vd. 

Southeast  Expressvav 

APPROACH 

EASTBOUND 

yESTBOUND 

NDRTHBOUN 

J 

SOUTHBOUND 

MOVEfiENT 

L 

TH 

R 

L 

TH 

R 

L 

TH 

R 

L 

TH 

R 

15  HIN 

HOUR 

COUNT  1 

1 

n 

4 

p 
u 

6 

7 

8 

9 

10 

11 

12 

TOTAL 

TOTAL 

:======= 

7:00-7:15  AH 

69 

104 

2 

65 

153 

1 

5 

67 

44 

62 

171 

211 

978 

7:15-7:30 

55 

100 

0 

69 

178 

1 

6 

78 

48 

S5 

163 

2(7 

558 

7:30-7:45 

43 

100 

-. 

66 

205 

•\ 

■; 

104 

47 

El 

172 

203 

1040 

7:45-8:0: 

76 

57 

1 

85 

209 

5 

I 

110 

63 

71 

169 

212 

"  1100 

41! 

8:00-8:15 

101 

100 

0 

96 

208 

1 

7 

129 

70 

66 

161 

216 

1155 

429 

8:15-8:30 

131 

97 

0 

119 

223 

4 

1 

146 

103 

54 

154 

205 

1241 

453 

8:30-8:^5 

104 

91 

0 

104 

203 

3 

1 

121 

58 

51 

137 

200 

1073 

456 

8:45-5:00 

61 

89 

1 

85 

177 

1 

I 

88 

45 

52 

132 

195 

527 

435 

soveient  total 

645 

778 

6 

693 

1555 

IS 

32 

843 

478 

546 

1259 

1653 

approach  total 

1433 

2268 

1353 

3458 

8512 

4:00-4:15  FN 

159 

132 

0 

71 

101 

1 

8 

159 

96 

65 

181 

49 

1022 

4:15-4:30 

151 

123 

0 

73 

104 

1 

4 

144 

93 

68 

179 

63 

10C5 

4:30-4:45 

142 

75 

1 

88 

115 

0 

2 

143 

83 

56 

179 

66 

950 

4:45-5:00 

157 

85 

2 

91 

121 

7 

4 

135 

86 

55 

195 

133 

1071 

405 

5:00-5:15 

177 

74 

0 

1C2 

102 

3 

7 

151 

88 

43 

210 

176 

1133 

416 

5::5-5:30 

162 

68 

0 

85 

93 

! 

i 

130 

70 

34 

182 

152 

585 

412 

5:30-5:45 

180 

125 

0 

41 

65 

3 

i 

146 

93 

49 

162 

136 

1007 

415 

5:45-6:00 

160 

119 

0 

54 

74 

1 

2 

120 

79 

32 

151 

122 

514 

403 

■oveient  total 

1288 

801 

3 

609 

775 

17 

34 

1128 

6B8 

402 

1435 

903 

approach  total 

2092 

1405 

1850 

2744 

8091 

AH  PEAK  HOUR  PERIOD: 


7:45  -  6:45  AH 


PH  PEAK  HCuP  PERIOD: 


4:45  -  5:45  PH 


AH  PEAK  HOUR: 

lovesent  total 

approach  total 

approach  PHF 

percent  trucks 

PH  PEAK  HOUR: 

•.:ve«ent  total 

approach  total 

apsroach  PH' 

percent  trucks 


412 


676 


798 
[).8S 

4. OX 


1030 
0.84 

l.n 


404 


323 


843 
1260 
0.91 

10. 2Z 


325 

722 

0,82 

16.5: 


506 

811 

0.81 

13.5): 


0.93 
9.3X 


294 


337 


242 


181 


621   837 

1700 

4569 

0.54 

0.52 

8.1Z 

5.8X 

749   5J7 

1527 

4156 

0.85 

0.53 

10.21 

5.3): 
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Appendix  F 

Level  of  Service  Calculation 


I 
I 
I 
I 
I 
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APPENDIX  F 

LEVEL  OF  SERVICE  CALCULATIONS 

-  Existing  (1988)  Conditions 

-  No  Build  (1996)  Conditions 

-  No  Build  (1996)  Conditions 
with  No  Build  Improvements 

-  Master  Plan  Design  (1996)  Conditions 

-  Master  Plan  Design  (1996)  Conditions 
with  Build  Mitigation 


Level  of  Service  Calculations: 

Existing  (1988)  Conditions 
(AM,  PM  and  SAT  peak  hours) 

-  Tremont/Ruggles/Whittier 

-  Tremont/Melnea  Cass 

-  Ruggles/Busway 

-  Tremont/Prentiss 

-  Huntington/Ruggles 

-  Tremont/Colvimbus/New  Dudley 

-  Parker/Ruggles 

-  Melnea  Cass/Columbus/Busway 

-  Melnea  Cass/Washington 

-  Melnea  Cass/Massachusetts/Southampton/ 
Expressway  Ramps 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/RUGGLES/WHITTIER 

EXISTING  CONDITIONS  -  AM  PEAK  HOUR 

date: 08-15-1989  time: 10: 00: 56 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=P18I1AM     GE0METRICS=P18I1M      SIGNAL=P18I1M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB   621     0 

272 

2   0   1 

11.0   0.0  15.0 

50 

WB    35    32 

21 

0   10 

0.0  10.0   0.0 

24 

NB   423  1323 

0 

13   0 

11.0  11.0   0.0 

42 

SB     0   795 

798 

0   2   1 

0.0  11.0  15.0 

42 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB  -2.0%   2.0% 
WB   0.0%   0.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 

Y/N  MOVES  BUSES 
N      0     0 
Y      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 
.960    50    N     16.5     3 
.960    50    N     16.5     3 
.960    50    N     14.5     3 
.960   100    N     14.5     3 


PHASINGS 

EASTBOUND 

1  t  r  p 

1  * 

2  * 

3  *  * 

4  *  * 


WESTBOUND 
1   t   r   p 

* 

*   *   * 


NORTHBOUND   SOUTHBOUND  GREEN   Y+R  PRE/ACT 
Itrpltrp 


* 
* 


* 
* 


* 
* 


* 
* 


23.6 

36.4 

24.5 

9.6 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB    621     0   272   .960    647     0  283 

WB     35    32    21   .960     36    33  22 

NB    423  1323     0   .960    441  1378  0 

SB      0   795   798   .960      0   828  831 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


EB 
EB 
WB 
NB 
NB 
SB 


LT 

RT 

LT-TH-RT 

LT 

TH 

TH 


647 
283 
92 
441 
1378 
828 


LU 


V  Pit  Prt 


1.05  679  1.00  0.00 

1.00  283  0.00  1.00 

1.00  92  0.40  0.24 

1.00  441  1.00  0.00 

1.10  1516  0.00  0.00 

1.05  870  0.00  0.00 


SB   RT 


831  1  1.00   831  0.00  1.00 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

36    33    22        100   100   100 

647     0   283  0     0     0 

0   828   831        100   100     0 


#  LANES 
LT   TH   RT 
0    10 
2    0    1 
0    2    1 


OPPOSING 
VOLUME 
55 
0 
828 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt 
EB  LT  1800  2  0.967  0.990  1.010  1.000  1.000  1.000  1.000 
EB   RT         1800   1  1.100  0.990  1.010  1.000  1.000  1.000  0.836 


Fit  S 
0.920  3202 
1.000  1655 


WB   LT-TH-RT   1800   1  0.933  1.000  1.000  1.000  1.000  1.000  0.856  0.837  1204 


NB 

LT 

NB 

TH 

SB 

TH 

SB 

RT 

CAPACITY  1 

\na: 

DIR 

LN 

GROUP 

EB 

LT 

£B 

RT 

WB 

LT- 

•TH- 

-RT 

NB 

LT 

NB 

TH 

SB 

TH 

SB 

RT 

1800  1  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 

1800  3  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  5168 

1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 

1800  1  1.100  0.990  1.000  1.000  1.000  1.000  0.836  1.000  1638 


V     s   v/s   g/C 

679  3202  0.17  0.25 

283  1655  0.17  0.58 

92  1204  0.08  0.10 

441  1637  0.19  0.24 


c   V/C   CRITICAL 


932  0.69 
954  0.30 
115  0.79 
549  0.80 


1516  5168  0.29  0.60  3097  0.49 
870  3446  0.25  0.36  1253  0.69 
831  1638  0.51  0.61   997  0.83 


* 
* 


CYCLE=100.0   LOST=  3.0   SUM  V/S  CRIT=  0.77  TOTAL  V/C=  0.80 

FOR  THE  EASTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 

RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
70  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   78  ON  THE  PERMISSIVE  PHASE 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   95  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 


dl 


d2    PF   Delay  LOS  Avg  Q  95%  Q 


EB 

LT        0.69 

EB 

RT        0.30 

WB 

LT-TH-RT  0.79 

NB 

LT        0.80 

NB 

TH        0.49 

SB 

TH        0.69 

SB 

RT        0.83 

DIR 

Delay  LOS 

EB 

18.44   C 

WB 

45.74   E 

NB 

9.71   B 

SB 

16.18   C 

INTERSECTION  DELAY 

69 

0.34 

100.0 

21.63 

932 

1.57 

1.00 

23.20 

C 

13.6 

14 

30 

0.58 

100.0 

8.23 

954 

0.05 

0.85 

7.04 

B 

3.3 

3 

79 

0.10 

100.0 

33.63 

115 

20.18 

0.85 

45.74 

E 

2.3 

4 

80 

0.60 

100.0 

11.76 

549 

5.80 

1.00 

17.56 

C 

9.4 

9 

49 

0.60 

100.0 

8.64 

3097 

0.10 

0.85 

7.43 

B 

15.3 

15 

69 

0.36 

100.0 

20.59 

1253 

1.18 

0.85 

18.50 

C 

14.6 

15 

83 

0.61 

100.0 

11.82 

997 

4.36 

0.85 

13.75 

B 

9.0 

10 

=  14.53  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   16.0  SECONDS 


for  chosen  cycle  length  100. 
suggested  timing  phase  1  is 
suggested  timing  phase  2  is 
suggested  timing  phase  3  is 
suggested  timing  phase  4  is 


23.7  sees  green, 

3  6.3  sees  green, 

24.4  sees  green, 

9.6  sees  green. 


0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 
0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/RUGGLES/WHITTIER 

EXISTING  CONDITIONS  -  PM  PEAK  HOUR 

date: 08-15-1989  time: 10:05:03 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=P18I1PM     GE0METRICS=P18I1M      SIGNAL=P18I1M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB   806     0 

305 

2   0   1 

11.0   0.0  15.0 

50 

WB    35    18 

23 

0   10 

0.0  10.0   0.0 

24 

NB   327  1047 

0 

13   0 

11.0  11.0   0.0 

42 

SB     0  1208 

928 

0   2   1 

0.0  11.0  15.0 

42 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB  -2.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   4.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
Y      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.940    50    N     16.5     3 
.940    50    N     16.5     3 
.940    50    N     14.5     3 
.940   100    N     14.5     3 


PHASINGS 

EASTBOUND 

1   t  r  p 

1  * 

2  * 

3  *  * 

4  *  * 


WESTBOUND 

1   t   r   p 

* 

* 

* 

*   *   * 


NORTHBOUND   SOUTHBOUND  GREEN   Y+R  PRE/ ACT 
Itrpltrp 


* 
* 


* 


* 
* 


* 


18.5 

42.8 

25.1 

7.6 


0 
3 
0 
3 


A 
A 
A 

A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB    806     0   305   .940 

WB     35    18    23   .940 

NB    327  1047     0   .940 

SB      0  1208   928   .940 


857     0  324 

37    19  24 

348  1114  0 

0  1285  987 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


LU 


V   Pit   Prt 


EB 
EB 
WB 
NB 
NB 
SB 
SB 


LT 

RT 

LT-TH-RT 

LT 

TH 

TH 

RT 


857 

324 
81 

348 
1114 
1285 

987 


1.05  900  1.00  0.00 
1.00  324  0.00  1.00 
1.00  81  0.46  0.30 
1.00  348  1.00  0.00 
1.10  1225  0.00  0.00 
1.05  1349  0.00  0.00 
1.00   987  0.00  1.00 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

37    19    24        100   100   100 

857     0   324  0     0     0 

0  1285   987        100   100     0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

1    0 

44 

2 

0    1 

0 

0 

2    1 

1285 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid   Fhv   Fgr  Fpark  Fbus  Farea   Frt  Fit  s 

EB   LT         1800   2  0.967  0.990  1.010  1.000  1.000  1.000  1.000  0.920  3202 

EB   RT         1800   1  1.100  0.990  1.010  1.000  1.000  1.000  0.835  1.000  1653 

WB   LT-TH-RT   1800   1  0.933  0.990  1.000  1.000  1.000  1.000  0.845  0.827  1162 


NB 

LT 

NB 

TH 

SB 

TH 

SB 

RT 

CAPACITY  i 

\NA 

DIR 

LN 

GROUP 

EB 

LT 

EB 

RT 

WB 

LT- 

•TH- 

-RT 

NB 
NB 

LT 
TH 

SB 

TH 

SB 

RT 

1800  1  0.967  0.980  1.000  1.000  1.000  1.000  1.000  0.950  1621 

1800  3  0.967  0.980  1.000  1.000  1.000  1.000  1.000  1.000  5118 

1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 

1800  1  1.100  0.990  1.000  1.000  1.000  1.000  0.835  1.000  1637 


s  v/s   g/C 


900  3202  0.23  0.25 

324  1653  0.20  0.51 

81  1162  0.07  0.08 

348  1621  0.17  0.18 

1225  5118  0.24 


C   v/c   CRITICAL 


934  0.92 

847  0.38 

88  0.92 

380  0.92 

61  3135  0.39 


1349  3446  0.39  0.43  1474  0.92 
987  1637  0.60  0.68  1112  0.89 


* 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.86  TOTAL  V/C=  0.92 

FOR  THE  EASTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 

RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
70  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   60  ON  THE  PERMISSIVE  PHASE 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
68  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   tf  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C    C 


dl 


d2    PF    Delay  LOS  Avg  Q   95%  Q 


EB 

LT 

0.92 

0.33 

100.0 

24.58 

934 

9.87 

1.00 

34.45 

D 

17.8 

26 

EB 

RT 

0.38 

0.51 

100.0 

11.25 

847 

0.15 

0.85 

9.69 

B 

4.4 

4 

WB 

LT-TH-RT 

0.92 

0.08 

100.0 

34.87 

88 

48.06 

0.85 

70.49 

F 

2.6 

6 

NB 

LT 

0.92 

0.61 

100.0 

12.99 

380 

18.79 

1.00 

31.78 

D 

7.9 

10 

NB 

TH 

0.39 

0.61 

100.0 

7.50 

3135 

0.04 

0.85 

6.41 

B 

12.0 

12 

SB 

TH 

0.92 

0.43 

100.0 

20.45 

1474 

6.70 

0.85 

23.08 

C 

20.4 

26 

SB 

RT 

0.89 

0.68 

100.0 

9.86 

1112 

6.44 

0.85 

13.85 

B 

8.8 

12 

DIR  Delay  LOS 

EB   27.89   D 

WB   70.49   F 

NB   12.02   B 

SB   19  18   C 

INTERSECTION  DELAY 


=  19.86  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   64.2  SECONDS 


for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  18.5  sees  green, 
suggested  timing  phase  2  is  42.7  sees  green, 
suggested  timing  phase  3  is  25.2  sees  green, 
suggested  timing  phase  4  is   7.6  sees  green. 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/RUGGLES/WHITTIER 

EXISTING  CONDITIONS  -  SAT  PEAK  HOUR 

date: 08-15-1989  time: 10:08: 32 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=P18I1SAT    GE0METRICS=P18I1M 

LOCATED  IN  CBD:N 


SIGNAI,=P18I1M 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB   550     0 

255 

2   0   1 

11.0   0.0  15.0 

50 

WB    14    12 

5 

0   10 

0.0  10.0   0.0 

24 

NB   257   952 

0 

13   0 

11.0  11.0   0.0 

42 

SB     0  1054 

354 

0   2   1 

0.0  11.0  15.0 

42 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB  -2.0%   2.0% 
WB   0.0%   0.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
Y      2     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,920    50    N     16.5     3 
,920    50    N     16.5     3 
,920    50    N     14.5     3 
,920    50    N     14.5     3 


PHASINGS 

EASTBOUND 
1   t   r   p 


1 
2 
3 

4 


* 


* 
* 


WESTBOUND 
1   t   r  p 

* 


NORTHBOUND 
1   t   r  p 

* 
* 


SOUTHBOUND  GREEN 
1   t   r  p 

*  16.3 
*   *      50.0 

*      23.2 

*  4.5 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 

LTV   THV   RTV    PHF   LTFR  THFR  RTFR 


DIR 

EB 

WB 

NB 

SB 


550  0  255  .920  598     0  277 

14  12  5  .920  15    13  5 

257  952  0  .920  279  1035  0 

0  1054  354  .920  0  1146  385 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


EB 
EB 
WB 
NB 
NB 
SB 
SB 


LT 

RT 

LT-TH-RT 

LT 

TH 

TH 

RT 


598 

277 
34 

279 
1035 
1146 

385 


V  Pit  Prt 


0.00 
1.00 
0.16 


LU 
1.05 
1.00 
1.00 
1.00 

1.10  1138  0.00  0.00 
1.05  1203  0.00  0.00 
1.00   385  0.00  1.00 


628  1.00 

277  0.00 

34  0.45 


279  1.00  0.00 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

15    13     5        100   100   100 

598     0   277  0     0     0 

0  1146   385        100   100     0 


#  LANES 
LT   TH   RT 
0    10 
2    0    1 
0    2    1 


OPPOSING 
VOLUME 
18 
0 
1146 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid   Fhv   Fgr  Fpark  Fbus  Farea   Frt  Fit  s 

EB   LT         1800   2  0.967  0.990  1.010  1.000  1.000  1.000  1.000  0.920  3202 

EB   RT         1800   1  1.100  0.990  1.010  1.000  1.000  1.000  0.835  1.000  1653 

WB   LT-TH-RT   1800   1  0.933  1.000  1.000  0.890  1.000  1.000  0.874  0.828  1083 


NB  LT 

NB  TH 

SB  TH 

SB  RT 


1800  1  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 

1800  3  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  5168 

1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 

1800  1  1.100  0.990  1.000  1.000  1.000  1.000  0.834  1.000  1634 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


EB 
£B 
WB 
NB 
NB 
SB 
SB 


LT 

RT 

LT-TH-RT 

LT 

TH 

TH 

RT 


v/s   g/C 


854  0.70 

727  0.38 

48  0.70 

401  0.70 

1138  5168  0.22  0.66  3430  0.33 

1203  3446  0.35  0.50  1723  0.70 

385  1634  0.24  0.73  1196  0.32 


628  3202  0.16  0.23 

277  1653  0.17  0.44 

34  1083  0.03  0.04 

279  1637  0.11  0.16 


c   v/c   CRITICAL 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.66  TOTAL  V/C=  0.70 

FOR  THE  EASTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 

RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
70  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   43  ON  THE  PERMISSIVE  PHASE 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   65  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c  g/C  C 
EB  LT  0.70  0.28  100.0 
EB  RT  0.38  0.44  100.0 
WB  LT-TH-RT  0.70  0.04  100.0 
NB  LT  0.70  0.66  100.0 
NB  TH  0.33  0.66  100.0 
SB  TH  0.70  0.50  100.0 
SB   RT        0.32  0.73  100.0 


dl 


d2    PF    Delay  LOS  Avg  Q   95%  Q 


24.67 

854 

1.79 

1.00 

26.45 

D 

12.8 

14 

14.33 

727 

0.17 

0.85 

12.32 

B 

4.3 

4 

35.80 

48 

22.42 

0.85 

49.48 

E 

0.9 

2 

7.99 

401 

3.57 

1.00 

11.56 

B 

6.5 

6 

5.51 

3430 

0.02 

0.85 

4.71 

A 

9.7 

10 

14.59 

1723 

0.89 

0.85 

13.15 

B 

15.9 

16 

3.57 

1196 

0.06 

0.85 

3.08 

A 

2.9 

3 

DIR  Delay  LOS 

EB   22.13   C 

WB   49.48   E 

NB    6.06   B 

SB   10.71   B 

INTERSECTION  DELAY 


=  11.99  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   19.4  SECONDS 


for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  16.3  sees  green, 
suggested  timing  phase  2  is  50.0  sees  green, 
suggested  timing  phase  3  is  23.2  sees  green, 
suggested  timing  phase  4  is   4.5  sees  green. 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

EXISTING  CONDITIONS  -  AM  PEAK  HOUR 

date: 08-15-1989  time: 08:44 : 05 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=P18I2AM     GEOMETRICS=P18INT2     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     4    64 

225 

Oil 

0.0  11.0  11.0 

44 

WB     0  1280 

60 

0   3   0 

0.0  11.0   0.0 

49 

NB   516   817 

0 

0   2   0 

0.0  13.0   0.0 

56 

SB    55   441 

1 

0   2   0 

0.0  14.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
950    50    N     16.3     3 
950    50    N     16.3     3 
950    50    N     15.0     3 
950    50    N     15.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 
1  t  r  p 

* 
* 


NORTHBOUND 
1  t  r  p 

*  * 

*  * 

* 
* 


SOUTHBOUND 

GREEN 

Y+R 

PRE/ACT 

1  t  r  p 

12.1 

0 

A 

*  *  * 

40.7 

3 

A 

* 

33.1 

3 

A 

* 

5.1 

3 

A 

CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB      4    64   225   .950 

WB      0  1280    60   .950 

NB    516   817     0   .950 

SB     55   441     1   .950 


4 

67 

237 

0 

1347 

63 

543 

860 

0 

58 

464 

1 

PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP 
EB  LT-TH 
EB  RT  • 
WB  TH-RT 
NB  LT-TH 
SB   LT-TH-RT 


FLOW  N 
72  1 

237 
1411 
1403 

523 


1 
3 
2 
2 


LU  V  Pit  Prt 
1.00  72  0.06  0.00 
1.00  237  0.00  1.00 
1.10  1552  0.00  0.04 
1.05  1473  0.39  0.00 
1.05   549  0.11  0.00 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

0  1347    63  0     0     0 

58   464     1        100   100   100 

543   860     0         77    77     0 


#  LANES 
LT   TH   RT 
0    3    0 
0    2    0 
0    2    0 


OPPOSING 
VOLUME 
0 
523 
1082 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 
WB   TH-RT 
NB   LT-TH 
SB   LT-TH-RT 


IDEAL  N 


1800 
1800 
1800 
1800 
1800 


Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.891  1534 
0.967  0.990  1.000  1.000  1.000  1.000  0.843  1.000  1452 
0.967  0.990  1.000  1.000  1.000  1.000  0.992  1.000  5128 
0.990  1.000  1.000  1.000  1.000  1.000 


1.033 

1.067    0.990    1.000    1.000    1.000    1.000    1 


0.830  3059 
000  0.549  2087 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt   Pit  No   Vo  Plto 

SB  100   41   2   523   523    58  0.11   2  1082  0.39 

CALCULATIONS 

DIR  Sop     Yo 

SB  2558  0.423 


Gu     Fs     PI      Gq     Pt 
0.000  0.199  1.000  40.689  0.000 


Gf 
0.000 


El     Fm    Fit 
5.665  0.098  0.549 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 
WB   TH-RT 
NB   LT-TH 
SB   LT-TH-RT 


V    s   v/s   g/C    c  v/c  CRITICAL 
72  1534  0.05  0.05    78  0.91      * 
237  1452  0.16  0.17   249  0.95 
1552  5128  0.30  0.33  1699  0.91      * 
1473  3059  0.48  0.53  1614  0.91      * 
549  2087  0.26  0.41   849  0.65 


CYCLE=100.0   LOST=  9.0   SUM  V/S  CRIT=  0.83  TOTAL  V/C=  0.91 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 

0.91  0.05  100. 

0.95  0.17  100. 


EB 
EB 
WB 
NB 
SB 


LT-TH 

RT 

TH-RT 

LT-TH 

LT-TH-RT 


0.91  0.33  100.0 
0.91  0.53  100.0 
0.65  0.41  100.0 


dl    c 
35.89    78 
31.15   249 

24.36  1699 

16.37  1614 
18.14   849 


d2 


PF 


50.98  0.85 

31.45  0.85 

5.79  0.85 

6.05  0.85 

1.22  0.85 


Delay  LOS  Avg  Q 
73.84   F    2.4 


53.21 
25.63 
19.05 
16.46 


E 
D 
C 
C 


6, 
26. 
18, 

8. 


95%  Q 

5 

11 

31 

23 

9 


DIR  Delay  LOS 

EB   57.99   E 

WB   25.63   D 

NB   19.05   C 

SB   16.46   C 

INTERSECTION  DELAY 


=  24.41  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   71.8  SECONDS 
for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is  12.0  sees  green,  0.0 
suggested  timing  phase  2  is  4  0.8  sees  green,  3.0 
suggested  timing  phase  3  is  33.1  sees  green,  3.0 
suggested  timing  phase  4  is   5.1  sees  green,    3.0 


sees  yellow  + 
sees  yellow  + 
sees  yellow  + 
sees  yellow  + 


red  clear 
red  clear 
red  clear 
red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

EXISTING  CONDITIONS  -  PM  PEAK  HOUR 

date: 08-15-1989  time: 08:49: 09 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=P18I2PM     GEOMETRICS=P18INT2     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0   220 

498 

Oil 

0.0  11.0  11.0 

44 

WB     0  1399 

45 

0   3   0 

0.0  11.0   0.0 

49 

NB   352   607 

0 

0   2   0 

0.0  13.0   0.0 

56 

SB    72   541 

15 

0   2   0 

0.0  14.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.930    50    N     16.3     3 
.930    50    N     16.3     3 
.930    50    N     15.0     3 
.930    50    N     15.0     3 


PHASINGS 

EASTBOUND 
1   t  r  p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 
1   t   r   p 

* 
* 
*   * 


NORTHBOUND 
1   t   r  p 

*  * 

*  * 

* 
* 


SOUTHBOUND  GREEN  Y+R  PRE/ACT 
1   t   r  p 

9.2  0    A 

*   *   *      29.9  3     A 

*  30.2  3     A 

*  21.7  3     A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV   THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0   220 

498 

.930 

0 

237 

535 

WB 

0  1399 

45 

.930 

0 

1504 

48 

NB 

352   607 

0 

.930 

378 

653 

0 

SB 

72   541 

15 

.930 

77 

582 

16 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

EB 

TH 

237 

1  1.00 

237 

0.00 

0.00 

EB 

RT 

535 

1  1.00 

535 

0.00 

1.00 

WB 

TH-RT 

1553 

3  1.10 

1708 

0.00 

0.03 

NB 

LT-TH 

1031 

2  1.05 

1083 

0.37 

0.00 

SB 

LT-TH-RT 

675 

2  1.05 

709 

0.11 

0.02 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 
LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  I 

LT  TH  RT  LT  TH 
NORTHBOUND  77  582  16  100  100 
SOUTHBOUND       378   653     0         76    76 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN  GROUP 

IDEAL 

N 

Fwid 

EB 

TH 

1800 

1 

0.967 

EB 

RT 

1800 

1 

0.967 

WB 

TH-RT 

1800 

3 

0.967 

NB 

LT-TH 

1800 

2 

1.033 

SB 

LT-TH- 

•RT 

1800 

2 

1.067 

FT  TURN     #  ] 

LANES      OPPOSING 

RT        LT 

TH 

RT 

VOLUME 

100         0 

2 

0 

675 

0         0 

2 

0 

789 

Fbus  Farea 

Frt 

Fit 

s 

1.000  1.000  1 

.000 

1.000 

1723 

1.000  1.000  0 

.833 

1.000 

1436 

1.000  1.000  0 

.995 

1.000 

5140 

1.000  1.000  1 

.000 

0.789 

2905 

Fhv   Fgr  Fpark 

0.990  1.000  1.000 

0.990  1.000  1.000 

967  0.990  1.000  1.000 

0.990    1.000    1.000 

1.067  0.990  1.000  1.000  1.000  1.000  0.996  0.567  2148 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt  Pit  No   Vo  Plto 

SB  100   30   2   675   675    77  0.11   2   789  0.37 

CALCULATIONS 

DIR  Sop     Yo 

SB  2331  0.338 


Gu     Fs     PI      Gq     Pt 
,000  0.382  0.877  29.926  0.123 


Gf 
0.280 


El 


Fm 


Fit 


2.944  0.135  0.567 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 
EB   TH 
EB  RT 
WB   TH-RT 
NB   LT-TH 
SB   LT-TH-RT 


V    s   v/s   g/C    c  v/c  CRITICAL 
237  1723  0.14  0.22   374  0.63 
535  1436  0.37  0.31   443  1.21      * 

1708  5140  0.33  0.30  1552  1.10      * 

1083  2905  0.37  0.39  1137  0.95 
709  2148  0.33  0.30   643  1.10      * 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  1.04  TOTAL  V/C=  1.10 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c  g/C  C 
EB  TH  0.63  0.22  100.0 
EB  RT  1.21  0.31  100.0 
WB  TH-RT  1.10  0.30  100.0 
NB  LT-TH  0.95  0.39  100.0 
SB   LT-TH-RT  1.10  0.30  100.0 


c 

374 

443 


dl 
27.02 
28.95 
27.74  1552 
22.44  1137 
27.85   643 


d2  PF 

2.45  0.85 

126.68  0.85 

51.84  0.85 

12.17  0.85 

62.67  0.85 


Delay  LOS  Avg  Q 


25.05 
132.28 
67.64 
29.42 
76.95 


D 
F 
F 
D 
F 


5.1 
24.8 
44.2 
17.4 
21.0 


95%  Q 
6 
60 
88 
26 
44 


DIR  Delay  LOS 

EB   99.43   F 

WB   67.64   F 

NB   29.42   D 

SB   76.95   F 

INTERSECTION  DELAY 


=  65.24  INTERSECTION  LOS=F 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   12  0  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 

for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is 

suggested  timing  phase  2  is 

suggested  timing  phase  3  is 

suggested  timing  phase  4  is 


9. 

,2 

sees 

green, 

0.0 

30. 

,0 

sees 

green, 

3.0 

30. 

.2 

sees 

green. 

3.0 

21. 

,7 

sees 

green. 

3.0 

sees  yellow  +  red  clear 
sees  yellow  +  red  clear 
sees  yellow  +  red  clear 
sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

EXISTING  CONDITIONS  -  SAT  PEAK  HOUR 

date: 08-15-1989  time: 08:52:39 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=P18I2SAT    GEOMETRICS=P18INT2     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     6    68 

311 

Oil 

0.0  11.0  11.0 

44 

WB     0   812 

104 

0   3   0 

0.0  11.0   0.0 

49 

NB   250   779 

0 

0   2   0 

0.0  13.0   0.0 

56 

SB    81   510 

25 

0   2   0 

0.0  14.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.950    25    N     16.3     3 
.950    25    N     16.3     3 
.950    25    N     15.0     3 
.950    25    N     15.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 
1   t   r   p 
* 
.  * 


NORTHBOUND 
1   t   r   p 

*   * 

* 


SOUTHBOUND  GREEN 
1   t   r  p 

9.6 
*   *   *      38.6 

*  26.7 

*  16.1 


Y+R  PRE/ACT 


0 
3 
3 
3 


A 
A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB      6    68   311   .950      6  72  327 

WB      0   812   104   .950      0  855  109 

NB    250   779     0   .950    263  820  0 

SB     81   510    25   .950     85  537  26 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 
WB   TH-RT 
NB   LT-TH 
SB   LT-TH-RT 


FLOW  N 
78  1 

327 

964 
1083 

648 


LU  V  Pit  Prt 
1.00  78  0.08  0.00 
1.00  327  0.00  1.00 
1.10  1061  0.00  0.11 
1.05  1137  0.24  0.00 
1.05   681  0.13  0.04 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

0   855   109  0     0     0 

85   537    26        100   100   100 

263   820     0         80    80     0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

3    0 

0 

0 

2    0 

648 

0 

2    0 

867 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 
WB   TH-RT 
NB   LT-TH 


Fit 


IDEAL  N  Fwid   Fhv   Fgr  Fpark  Fbus  Farea 

1800   1  0.967  0.990  1.000  1.000  1.000  1.000 

1800   1  0.967  0.990  1.000  1.000  1.000  1.000 

1800   3  0.967  0.990  1.000  1.000  1.000  1.000  0.982  1.000  5073 

1800   2  1.033  0.990  1.000  1.000  1.000  1.000  1.000  0.857  3156 


Frt 

1.000  0.888  1530 
0.843  1.000  1452 


SB   LT-TH-RT   1800   2  1.067  0.990  1.000  1.000  1.000  1.000  0.993  0.595  2248 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt   Pit  No   Vo  Plto 

SB  100   39   2   648   648    85  0.13   2   867  0.24 

CALCULATIONS 

DIR  Sop    Yo     Gu    Fs     PI     Gq    Pt     Gf       El     Fm   Fit 

SB  2689  0.322   9.345  0.333  0.797  29.218  0.203   0.508     3.375  0.190  0.595 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V     s  v/s   g/C    c  v/c   CRITICAL 

EB   LT-TH       78  1530  0.05  0.16   247  0.32 

EB   RT         327  1452  0.23  0.26   374  0.88      * 

WB   TH-RT     1061  5073  0.21  0.27  1353  0.78      * 

NB   LT-TH     1137  3156  0.36  0.48  1521  0.75 

SB   LT-TH-RT   681  2248  0.30  0.39   867  0.79      * 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.74  TOTAL  V/C=  0.78 

LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c  g/C  C 
EB  LT-TH  0.32  0.16  100.0 
EB  RT  0.88  0.26  100.0 
WB  TH-RT  0.78  0.27  100.0 
NB  LT-TH  0.75  0.48  100.0 
SB   LT-TH-RT  0.79  0.39  100.0 

DIR  Delay  LOS 

EB   32.80   D 

WB   23.81   C 

NB   14.79   B 

SB   20.35   C 

INTERSECTION  DELAY  =  21.08  INTERSECTION  LOS=C 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   26.8  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is   9.6  sees  green, 
suggested  timing  phase  2  is  38.6  sees  green, 
suggested  timing  phase  3  is  26.6  sees  green, 
suggested  timing  phase  4  is   16.1  sees  green. 


dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

28.16 

247 

0.25 

0.85 

24.15   C 

1.8 

2 

27.04 

374 

13.98 

0.85 

34.86   D 

6.8 

10 

25.84 

1353 

2.18 

0.85 

23.81   C 

19.6 

20 

15.94 

1521 

1.46 

0.85 

14.79   B 

15.6 

16 

20.58 

867 

3.36 

0.85 

20.35   C 

11.1 

12 

0.0 

sees 

yellow 

+ 

red 

clear 

3.0 

sees 

yellow 

+ 

red 

clear 

3.0 

sees 

yellow 

+ 

red 

clear 

3.0 

sees 

yellow 

+ 

red 

clear 

CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

RUGGLES  STREET/ BUSWAY  (OUTBOUND) 

EXISTING  CONDITIONS:  AM  PEAK  HOUR 

date: 12-22-1988  time: 16: 31:19 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=P18I4AM     GEOMETRICS=P18INT4     SIGNAL=P18INT4 

LOCATED  IN  CBD:N 


VOLUME  & 

GEOMETRICS 

VOLUMES 

»  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB     0 

805 

0 

0   2   0 

0.0  12.0 

0.0 

50 

WB     0 

994 

0 

0   2   0 

0.0  12.0 

0.0 

50 

NB     0 

0 

0 

0   0   0 

0.0   0.0 

0.0 

0 

SB   101 

0 

24 

0   10 

0.0  15.0 

0.0 

36 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   0.0% 
SB   2.0%  %100.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
860    50    N     16.5     3 
860    50    N     16.5     3 
000     0    N     13.0     0 


.860 


50 


N 


13.0 


PHASINGS 

EASTBOUND    WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN   Y+R  PRE/ACT 
Itrpltrpltrpltrp 

1  *   *  *   *  *   36.3    3     A 

2  *  *  **17.73A 

CYCLE=   60.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0 

805 

0 

.860 

0 

936 

0 

WB 

0 

994 

0 

.860 

0 

1156 

0 

NB 

0 

0 

0 

.000 

0 

0 

0 

SB 

101 

0 

24 

.860 

117 

0 

28 

PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  .LN  GROUP   FLOW  N    LU     V   Pit  Prt 

EB   TH          936  2  1.05   983  0.00  0.00 

WB   TH         1156  2  1.05  1214  0.00  0.00 

SB   LT-RT       145  1  1.00   145  0.81  0.19 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT   TH   RT        LT   TH   RT 
SOUTHBOUND         0     0     0  0     0     0 


#  LANES 
LT   TH   RT 
0    0    0 


OPPOSING 
VOLUME 
0 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
EB  TH  1800  2  1.000  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3564 
WB  TH  1800  2  1.000  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3564 
SB   LT-RT      1800   1  1.100  0.667  0.990  1.000  1.000  1.000  0.870  0.772   877 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP    V    s  v/s   g/C    c  v/c  CRITICAL 
EB   TH         983  3564  0.28  0.61  2158  0.46 
WB   TH        1214  3564  0.34  0.61  2158  0.56      * 
SB   LT-RT      145   877  0.17  0.29   258  0.56      * 

CYCLE=  60.0   LOST=  6.0   SUM  V/S  CRIT=  0.51  TOTAL  V/C=  0.56 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c   g/C   C  dl  c  d2  PF  Delay  LOS  Avg  Q  95%  Q 

EB  TH        0.46  0.61   60.0  4.90  2158  0.11  0.85  4.26   A    6.2  6 

WB   TH        0.56  0.61   60.0  5.39  2158  0.26  0.85  4.80   A    7.6  8 

SB   LT-RT     0.56  0.29   60.0  13.60  258  2.09  1.00  15.68   C    1.7  3 

DIR  Delay  LOS 

EB    4.26   A 

WB    4.80   A 

SB   15.68   C 

INTERSECTION  DELAY  =   5.25  INTERSECTION  LOS=B 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   60   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   60.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   12.8  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

RUGGLES  STREET/ BUSWAY  (OUTBOUND) 

EXISTING  CONDITIONS:  PM  PEAK  HOUR 

date: 12-22-1988  time: 15:44 : 43 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=P18I4PM     GEOMETRICS=P18INT4     SIGNAL=P18INT4 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT   TH 

RT 

WALK 

EB     0   950 

0 

0   2   0 

0.0  12.0 

0.0 

50 

WB     0  1109 

0 

0   2   0 

0.0  12.0 

0.0 

50 

NB     0     0 

0 

0   0   0 

0.0   0.0 

0.0 

0 

SB    78     0 

13 

0   10 

0.0  15.0 

0.0 

36 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   0.0% 
SB   2.0%  %100.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS  ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 
.970    50    N     16.5     3 
.970    50    N     16.5     3 
.860     0    N     13.0     3 


.860 


50 


N 


13.0 


PHASINGS 

EASTBOUND    WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN   Y+R  PRE/ACT 
Itrpltrpltrpltrp 

1  *   *  *   *  *   39.7    3     A 

2  *  *  **14.33A 

CYCLE=   60.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0 

950 

0 

.970 

0 

979 

0 

WB 

0 

1109 

0 

.970 

0 

1143 

0 

NB 

0 

0 

0 

.860 

0 

0 

0 

SB 

78 

0 

13 

.860 

91 

0 

15 

PART  2  (LANE  GROUP  ADJUSTMENTS) 
DIR  LN  GROUP   FLOW  N    LU     V   Pit   Prt 
EB   TH  979  2  1.05  1028  0.00  0.00 

WB   TH         1143  2  1.05  1200  0.00  0.00 
SB   LT-RT       106  1  1.00   106  0.86  0.14 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
SOUTHBOUND         0     0     0  0     0     0 


#  LANES 
LT   TH   RT 
0    0    0 


OPPOSING 
VOLUME 
0 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN  GROUP 

IDEAL 

N 

EB 

TH 

1800 

2 

WB 

TH 

1800 

2 

SB 

LT-RT 

1800 

1 

Fwid 


Fhv 


Fgr  Fpark  Fbus  Farea   Frt   Fit 


1.000  0.990  1.000  1.000  1.000  1 
1.000  0.990  1.000  1.000  1.000  1 
1.100    0.667    0.990    1.000    1.000    1 


000  1.000  1.000  3564 
000  1.000  1.000  3564 
000  0.877  0.764   876 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP     V     s   v/s   g/C     c  v/c  CRITICAL 

EB   TH        1028  3564  0.29  0.66  2361  0.44 

WB   TH        1200  3564  0.34  0.66  2361  0.51      * 

SB   LT-RT      106   876  0.12  0.24   208  0.51      * 

CYCLE=  60.0   LOST=  6.0   SUM  V/S  CRIT=  0.46  TOTAL  V/C=  0.51 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c   g/C   C  dl    c  d2    PF    Delay  LOS  Avg  Q   95%  Q 

EB   TH        0.44  0.66   60.0  3.65  2361  0.09  0.85     3.18   A    5.5     6 

WB   TH        0.51  0.66   60.0  3.92  2361  0.16  0.85     3.46   A    6.4     6 

SB   LT-RT     0.51  0.24   60.0  15.07   208  1.71  1.00    16.78   C    1.3     2 

DIR  Delay  LOS 

EB    3.18   A 

WB    3.46   A 

SB   16.78   C 

INTERSECTION  DELAY  =   3.94  INTERSECTION  LOS=A 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   60   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   60.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   11.6  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

RUGGLES  STREET/ BUSWAY  (OUTBOUND) 

EXISTING  CONDITIONS:  SAT  PEAK  HOUR 

date: 12-22-1988  time: 15:50: 15 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=P18I4SAT    GEOMETRICS=P18INT4     SIGNAL=P18INT4 

LOCATED  IN  CBD:N 


VOLUME  & 

GEOMETRICS 

VOLUMES 

«  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB     0 

987 

0 

0   2   0 

0.0  12.0 

0.0 

50 

WB     0 

797 

0 

0   2   0 

0.0  12.0 

0.0 

50 

NB     0 

0 

0 

0   0   0 

0.0   0.0 

0.0 

0 

SB    66 

0 

13 

0   10 

0.0  15.0 

0.0 

36 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   0.0% 
SB   2.0%  %100.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,880    50    N     16.5     3 
,880    50    N     16.5     3 
,860     0    N     13.0     3 


.880 


50 


N 


13.0 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  *   * 

2  * 


WESTBOUND 
1   t   r   p 
*   * 

* 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*   41.2 
*      *      12.8 


Y+R  PRE/ACT 


A 
A 


CYCLE=   60.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

EB 

0 

987 

0 

.880 

WB 

0 

797 

0 

.880 

NB 

0 

0 

0 

.860 

SB 

66 

0 

13 

.880 

LTFR  THFR  RTFR 

0  1122     0 

0   906     0 

0     0     0 

75     0    15 


PART  2  (LANE  GROUP  ADJUSTMENTS) 
DIR  LN  GROUP   FLOW  N    LU     V   Pit   Prt 
EB   TH         1122  2  1.05  1178  0.00  0.00 
WB   TH  906  2  1.05   951  0.00  0.00 

SB   LT-RT        90  1  1.00    90  0.84  0.16 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT   TH   RT        LT   TH   RT 
SOUTHBOUND         0     0     0  0     0     0 


« 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

0    0 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
EB  TH  1800  2  1.000  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3564 
WB  TH  1800  2  1.000  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3564 
SB   LT-RT      1800   1  1.100  0.667  0.990  1.000  1.000  1.000  0.874  0.767   876 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP     v     s   v/s   g/C     c   v/c  CRITICAL 
EB   TH        1178  3564  0.33  0.69  2449  0.48      * 
WB  TH         951  3564  0.27  0.69  2449  0.39 
SB   LT-RT       90   876  0.10  0.21   187  0.48      * 

CYCLE=  60.0   LOST=  6.0   SUM  V/S  CRIT=  0.43  TOTAL  V/C=  0.48 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c   g/C   C  dl    c  d2    PF   Delay  LOS  Avg  Q  95%  Q 

EB   TH        0.48  0.69   60.0  3.34  2449  0.12  0.85     2.94   A    5.9  6 

WB   TH        0.39  0.69   60.0  3.05  2449  0.05  0.85     2.64   A    4.7  5 

SB   LT-RT     0.48  0.21   60.0  15.73   187  1.53  1.00    17.27   C    1.2  2 

DIR  Delay  LOS 

EB    2.94   A 

WB    2.64   A 

SB   17.27   C 

INTERSECTION  DELAY  =   3.39  INTERSECTION  LOS=A 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   60   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   60.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   11.0  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/PRENTISS 

EXISTING  CONDITIONS  -  AM  PEAK  HOUR 

date: 08-17-1989  time: 11: 34 : 00 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=P18I5AM     GEOMETRICS=P18INT5     SIGNAL=P18INT5 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH    RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    62     0    22 

0   10 

0.0  13.0 

0.0 

26 

WB     0     0     0 

0   0   0 

0.0   0.0 

0.0 

0 

NB   261  1850     0 

0   3   0 

0.0  11.0 

0.0 

68 

SB     0   888   111 

0   3   0 

0.0  11.0 

0.0 

68 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   0.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     5 
N      0     5 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.960    50    N     10.5     3 
.000     0    N     10.5     0 
.960    50    N     21.0     3 
.960    50    N     21.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  * 

2  *     * 


WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN   Y+R  PRE/ACT 
Itrpltrpltrp 

**  **      84. 53     A 

*         *   *    9.5    3     A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART 

1  (h 

lOVEME 

NT  ADJUSTMENTS) 

DIR 

LTV 

THV 

RTV 

PHF   LTFR 

THFR 

RTFR 

EB 

62 

0 

22 

.960     65 

0 

23 

WB 

0 

0 

0 

.000    301 

355 

0 

NB 

261 

1850 

0 

.960    272 

1927 

0 

SB 

0 

888 

111 

.960      0 

925 

116 

PART  2  (LANE  GROUP  ADJUSTMENTS) 
DIR  LN  GROUP   FLOW  N    LU     V   Pit   Prt 
EB   LT-RT        88  1  1.00    88  0.74  0.26 
NB   LT-TH      2199  3  1.10  2419  0.12  0.00 
SB   TH-RT      1041  3  1.10  1145  0.00  0.11 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
EASTBOUND        301   355     0  0     0     0 

NORTHBOUND         0   925   116        100   100    85 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

0    0 

0 

0 

3    0 

1023 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
EB  LT-RT  1800  1  1.033  0.990  1.000  1.000  1.000  1.000  0.858  0.783  1237 
NB  LT-TH  1800  3  0.967  0.990  1.000  1.000  0.993  1.000  1.000  0.749  3846 
SB   TH-RT      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  0.981  1.000  5035 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt   Pit  No   Vo  Plto 

NB  100   85   3  2199  1399   272  0.12   3  1023  0.00 

CALCULATIONS 

DIR  Sop     Yo      Gu     Fs     PI      Gq     Pt      Gf        El 

NB  5400  0.189  80.886  0.236  1.000   3.620  0.000   0.000     4.771 


Fm   Fit 
248  0.749 


CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    v    s  v/s   g/C    c  v/c   CRITICAL 
EB   LT-RT       88  1237  0.07  0.09   117  0.74      * 
NB   LT-TH     2419  3846  0.63  0.85  3250  0.74      * 
SB   TH-RT     1145  5035  0.23  0.85  4255  0.27 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.70  TOTAL  V/C=  0.74 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   V/C   g/C    C 
EB   LT-RT     0.74  0.09  100.0 
NB   LT-TH     0.74  0.85  100.0 


SB   TH-RT 


0.27  0.85  100.0 


dl  c 

33.50  117 

2.46  3250 

1.18  4255 


d2   PF   Delay  LOS  Avg  Q  95%  Q 
14,67  1.00    48.17   E    2.3     4 
0.68  0.85     2.67   A    9.5     9 


0.01  0.85 


1.01 


4.5 


DIR  Delay  LOS 
EB  48.17   E 
NB    2.67   A 
SB    1.01   A 
INTERSECTION  DELAY  = 


3.24  INTERSECTION  LOS=A 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


22.8  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/PRENTISS 

EXISTING  CONDITIONS  -  PM  PEAK  HOUR 

date: 08-17-1989  time: 11: 43 : 14 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=P18I5PM     GE0METRICS=P18INT5     SIGNAL=P18INT5 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    85     0 

57 

0   10 

0.0  13.0 

0.0 

26 

WB     0     0 

0 

0   0   0 

0.0   0.0 

0.0 

0 

NB    98  1346 

0 

0   3   0 

0.0  11.0 

0.0 

68 

SB     0  1556 

88 

0   3   0 

0.0  11.0 

0.0 

68 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   0.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     5 
N      0     5 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,950    50    N     10.5     3 
,000     0    N     10.5     0 
,950    50    N     21.0     3 


.950 


50 


N 


21.0 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  *      * 


WESTBOUND 
1  t  r  p 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 
*   *  *   *      75.0 

*        *   *   19.0 


Y+R  PRE/ACT 


3 
3 


A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

85 

0 

57 

.950 

89 

0 

60 

WB 

0 

0 

0 

.000 

0 

0 

0 

NB 

98 

1346 

0 

.950 

103 

1417 

0 

SB 

0 

1556 

88 

.950 

0 

1638 

93 

PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP   FLOW  N    LU    V   Pit  Prt 

EB   LT-RT       149  1  1.00   149  0.60  0.40 

NB   LT-TH      1520  3  1.10  1672  0.07  0.00 

SB   TH-RT      1731  3  1.10  1904  0.00  0.05 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
NORTHBOUND 


OPPOSING  APPROACH 
VOLUMES       %  OPPOSING  LEFT  TURN 
LT    TH    RT         LT    TH    RT 
0     0     0  0     0     0 

0  1638    93        100   100    75 


# 

LANES 

OPPOSING 

T 

TH   RT 

VOLUME 

0 

0    0 

0 

0 

3    0 

1399 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid   Fhv   Fgr  Fpark  Fbus  Farea  Frt  Fit  s 

EB   LT-RT      1800   1  1.033  0.990  1.000  1.000  1.000  1.000  0.836  0.805  1240 

NB   LT-TH      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  1.000  0.685  3514 

SB   TH-RT      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  0.991  1.000  5086 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N 
NB  100   75   3 
CALCULATIONS 
DIR  Sop     Yo 


Va   Vm 
1520  1399 

Gu 


Vlt   Pit  No   Vo  Plto 
103  0.07   3  1399  0.00 


Fs 


PI 


NB  5400  0.259  66.251  0.001  1.000 


Gq     Pt 
8.744  0.000 


Gf        El     Fm    Fit 
0.000  1800.000  0.054  0.685 


CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V     s  v/s   g/C    c  v/c   CRITICAL 
EB   LT-RT      149  1240  0.12  0.19   236  0.63      * 
NB   LT-TH     1672  3514  0.48  0.75  2635  0.63      * 
SB  TH-RT     1904  5086  0.37  0.75  3814  0.50 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.60  TOTAL  V/C=  0.63 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/C   g/C    C 
EB   LT-RT     0.63  0.19  100.0 
NB   LT-TH     0.63  0.75  100.0 


SB   TH-RT 


0.50  0.75  100.0 


dl    c 
28.35   236 

4.53  2635 

3.80  3814 


d2    PF 
3.82  1.00 
0.36  0.85 
0.09  0.85 


Delay  LOS  Avg  Q 
32.16   D    3.4 
4.16   A   10.6 


3.30 


12.0 


95%  Q 
5 
11 
12 


DIR  Delay  LOS 
EB   32.16   D 
NB    4.16   A 
SB    3.30   A 
INTERSECTION  DELAY  = 


4.85  INTERSECTION  LOS=A 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


16.1  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/PRENTISS 

EXISTING  CONDITIONS  -  SAT  PEAK  HOUR 

date: 08-17-1989  time: 12 : 09: 08 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=P18I5SAT    GE0METRICS=P18INT5     SIGNAL=P18INT5 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    22     0 

23 

0   10 

0.0  13.0 

0.0 

26 

WB     0     0 

0 

0   0   0 

0.0   0.0 

0.0 

0 

NB    49  1470 

0 

0   3   0 

0.0  11.0 

0.0 

68 

SB     0  1301 

39 

0   3   0 

0.0  11.0 

0.0 

68 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   0.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     5 
N      0     5 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.930    50    N     10.5     3 
,000     0    N     10.5     0 
,930    50    N     21.0     3 


.930 


50 


N 


21.0 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  * 

2  *      * 


WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE/ACT 
Itrpltrpltrp 

*   *  *   *      87.4  3     A 

*         *   *    6.6  3     A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

22 

0 

23 

.930 

24 

0 

25 

WB 

0 

0 

0 

.000 

0 

0 

0 

NB 

49 

1470 

0 

.930 

53 

1581 

0 

SB 

0 

1301 

39 

.930 

0 

1399 

42 

PART  2  (LANE  GROUP  ADJUSTMENTS) 
DIR  LN  GROUP   FLOW  N    LU     V   Pit   Prt 
EB   LT-RT        48  1  1.00    48  0.49  0.51 
NB   LT-TH      1633  3  1.10  1797  0.03  0.00 
SB   TH-RT      1441  3  1.10  1585  0.00  0.03 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
NORTHBOUND 


OPPOSING  APPROACH 
VOLUMES       %  OPPOSING  LEFT  TURN 
LT    TH    RT         LT    TH    RT 
0     0     0  0     0     0 

0  1399    42        100   100    87 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

0    0 

0 

0 

3    0 

1399 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
EB  LT-RT  1800  1  1.033  0.990  1.000  1.000  1.000  1.000  0.819  0.822  1240 
NB  LT-TH  1800  3  0.967  0.990  1.000  1.000  0.993  1.000  1.000  0.682  3501 
SB   TH-RT      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  0.995  1.000  5107 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 

Pit  No    Vo  Plto 
0.03   3  1399  0.00 


DIR   C    G   N 

Va    Vm  VI  t 

NB  100   87   3 

1633  1399    53 

CALCULATIONS 

DIR  Sop     Yo 

Gu    Fs 

PI 

NB  5400  0.259  82.937  0.001  1.000 


Gq     Pt 
4.421  0.000 


Gf        El     Fm    Fit 
0.000  1800.000  0.046  0.682 


CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP     v     s   v/s   g/C     c   v/c   CRITICAL 
EB   LT-RT       48  1240  0.04  0.07    82  0.59      * 
NB   LT-TH     1797  3501  0.51  0.87  3058  0.59      * 
SB   TH-RT     1585  5107  0.31  0.87  4461  0.36 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.55  TOTAL  V/C=  0.59 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 
EB   LT-RT     0.59  0.07  100.0 
NB   LT-TH     0.59  0.87  100.0 
SB   TH-RT     0.36  0.87  100.0 


dl     c 
34.46    82 
1.25  3058 
0.88  4461 


d2 


PF 


7.20  1.00 
0.22  0.85 
0.02  0.85 


Delay  LOS  Avg  Q  95%  Q 
41.67   E    1.3     2 
1.25   A    5.7     6 
0.77   A    5.1     5 


DIR  Delay  LOS 
EB  41.67   E 
NB    1.25   A 
SB    0.77   A 
INTERSECTION  DELAY  = 


1.60  INTERSECTION  LOS=A 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


14.3  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

HUNTINGTON/RUGGLES 

EXISTING  CONDITIONS  -  AM  PEAK  HOUR 

date: 08-15-1989  time: 05:45:29 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=P18I6AM     GEOMETRICS=P18INT6E    SIGNAL=P18INT6 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB    12   423 

11 

110 

8.0   8.0   0.0 

29 

WB   169   565 

14 

110 

11.0  12.0   0.0 

29 

NB    16   585 

229 

0   2   1 

0.0  11.0  10.0 

49 

SB    47   546 

121 

0   2   1 

0.0  11.0   9.0 

48 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      2     0 
N      0    10 
N      0    10 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.910   200    N     11.3     3 
.910   200    N     11.3     3 
.910   200    N     16.3     3 
.910   200    N     16.3     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2 

3   *   *   * 


WESTBOUND 
1   t   r   p 
* 

*  *   * 

*  *   * 


NORTHBOUND 
1  t  r  p 
*   *   * 

* 
* 


SOUTHBOUND  GREEN 

1   t   r   p 

*   *   *      38.0 

*  2.1 

*  53.9 


Y+R  PRE/ACT 


3 
0 
3 


A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV 

THV 

RTV 

PHF 

LTFR  THFR 

RTFR 

EB     12 

423 

11 

.910 

13   465 

12 

WB    169 

565 

14 

.910 

186   621 

15 

NB     16 

585 

229 

.910 

18   643 

252 

SB     47 

546 

121 

.910 

52   600 

133 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU 

V   Pit 

Prt 

EB   LT 

13 

1  1.00 

13  1.00 

0.00 

EB   TH-RT 

477 

1  1.00 

477  0.00 

0.03 

WB   LT 

186 

1  1.00 

186  1.00 

0.00 

WB   TH-RT 

636 

1  1.00 

636  0.00 

0.02 

NB   LT-TH 

660 

2  1.05 

693  0.03 

0.00 

NB   RT 

252 

1  1.00 

252  0.00 

1.00 

SB   LT-TH 

652 

2  1.05 

684  0.08 

0.00 

SB   RT 

133 

1  1.00 

133  0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT    TH 

RT 

LT    TH 

RT 

LT 

TH   RT 

VOLUME 

EASTBOUND 

186 

i   621 

15 

0    96 

96 

1 

1    0 

612 

WESTBOUND 

13 

1   465 

12 

100   100 

100 

1 

1    0 

477 

NORTHBOUND 

52 

1   600 

133 

100   100 

0 

0 

2    1 

652 

SOUTHBOUND 

18 

1   643 

252 

100   100 

0 

0 

2    1 

660 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
EB  LT  1800  1  0.867  0.990  1.000  1.000  1.000  1.000  1.000  0.319  492 
EB   TH-RT      1800   1  0.867  0.990  1.000  1.000  1.000  1.000  0.994  1.000  1535 


WB 
WB 
NB 
NB 
SB 
SB 


LT 

TH-RT 

LT-TH 

RT 

LT-TH 

RT 


1800  1  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 

1800  1  1.000  0.990  1.000  1.000  1.000  1.000  0.994  1.000  1772 

1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1,000  0.910  3136 

1800  1  0.933  0.990  1.000  1.000  0.958  1.000  0.755  1.000  1203 

1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.814  2806 

1800  1  0.900  0.990  1.000  1.000  0.958  1.000  0.755  1.000  1160 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR  C 
EB  100 
NB  100 
SB  100 


G 
54 
38 
38 


N 
1 
2 
2 


va 

13 

660 

652 


Vm 
477 
912 
785 


Vlt 
13 
18 
52 


Pit  No 


GU 


Fs 


CALCULATIONS 

DIR  Sop     Yo 

EB  1800  0.340  30.110  0.492 

NB  2968  0.220  20.570  0.468 

SB  3425  0.193  23.201  0.462 

CAPACITY  ANALYSIS  WORKSHEET 


1.00 
0.03 
0.08 

PI 


1 
2 
2 


Vo  Plto 
612  0.00 
652  0.08 
660  0.03 


Gq  Pt 
1.000  23.778  0.000 
0.098  17.442  0.902 
0.277  14.811  0.723 


Gf 

0.000 

10.906 

4.745 


DIR  LN  GROUP 


s  v/s  g/C 


EB 

LT 

EB 

TH-RT 

WB 

LT 

WB 

TH-RT 

NB 

LT-TH 

NB 

RT 

SB 

LT-TH 

SB 

RT 

13  492  0.03  0 
477  1535  0.31  0 
186  1637  0.01  0 
636  1772  0.36  0 
693  3136  0.22  0 
252  1203  0.21  0 
684  2806  0.24  0 
133  1160  0.11  0 


c   v/c   CRITICAL 


54  265  0.05 

54  827  0.58 

02  433  0.43 

56  992  0.64 

38  1192  0.58 

38  457  0.55 

38  1067  0.64 

38  441  0.30 


El 
2.285 
2.405 
2.434 


Fm 
0.319 
0.820 
0.629 


Fit 

319 

,910 

,814 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.60  TOTAL  V/C=  0.64 

FOR  THE  WESTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   329  ON  THE  PERMISSIVE  PHASE 

LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 

0.05  0.54  100.0 

0.58  0.54  100.0 

0.43  0.56  100.0 

0.64  0.56  100.0 

0.58  0.38  100.0 

0.55  0.38  100.0 

0.64  0.38  100.0 

0.30  0.38  100.0 

DIR  Delay  LOS 

EB   10.50   B 

WB   10.51   B 

NB   16.46   C 

SB   16  71   C 

INTERSECTION  DELAY 


EB 

LT 

EB 

TH-RT 

WB 

LT 

WB 

TH-RT 

NB 

LT-TH 

NB 

RT 

SB 

LT-TH 

SB 

RT 

dl 

c 

d2 

PF    I 

)elay  LOS  Avg  Q 

95%  ' 

8.30 

265 

0.00 

0.85 

7.06 

B 

0.2 

1 

11.72 

827 

0.75 

0.85 

10.60 

B 

6.1 

6 

9.69 

433 

0.44 

1.00 

10.13 

B 

5.1 

5 

11.49 

992 

1.01 

0.85 

10.62 

B 

7.8 

8 

18.75 

1192 

0.54 

0.85 

16.39 

C 

11.4 

11 

18.46 

457 

1.10 

0.85 

16.62 

C 

4.3 

4 

19.31 

1067 

0.94 

0.85 

17.21 

C 

11.2 

11 

16.49 

441 

0.12 

0.85 

14.12 

B 

2.3 

2 

=  13.98  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   16.4  SECONDS 
for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is  38.0  sees  green,  3. 
suggested  timing  phase  2  is  1.6  sees  green,  0. 
suggested  timing  phase  3  is  54.4  sees  green,    3. 


0  sees  yellow  +  red  clear 
0  sees  yellow  +  red  clear 
0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

HUNTINGTON/RUGGLES 

EXISTING  CONDITIONS  -  PM  PEAK  HOUR 

date: 08-15-1989  time:05:52: 35 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=P18I6PM     GEOMETRICS=P18INT6E    SIGNAL=P18INT6 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB    83   479 

36 

110 

8.0   8.0   0.0 

29 

WB   313   644 

63 

110 

11.0  12.0   0.0 

29 

NB     6   779 

448 

0   2   1 

0.0  11.0  10.0 

49 

SB    66   727 

90 

0   2   1 

0.0  11.0   9.0 

48 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0    10 
N      0    10 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.820   200    N     11.3     3 
.820   200    N     11.3     3 
.820   200    N     16.3     3 
.820   200    N     16.3     3 


PHASINGS 

EASTBOUND 
1   t   r  p 

1  * 

2 

3   *   *   * 


WESTBOUND 
1   t   r   p 


* 


* 


NORTHBOUND 
1  t  r  p 
*   *   * 

* 
* 


SOUTHBOUND  GREEN 

1   t   r   p 

*   *   *      41.1 

*  14.0 

*  38.9 


Y+R  PRE/ACT 


3 
0 
3 


A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF   LTFR  THFR 

RTFR 

EB     83   479 

36 

.820    101   584 

44 

WB    313   644 

63 

.820    382   785 

77 

NB      6   779 

448 

.820      7   950 

546 

SB     66   727 

90 

.820     80   887 

110 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT 

101 

1  1.00   101  1.00 

0.00 

EB   TH-RT 

628 

1  1.00   628  0.00 

0.07 

WB   LT 

382 

1  1.00   382  1.00 

0.00 

WB   TH-RT 

862 

1  1.00   862  0.00 

0.09 

NB   LT-TH 

957 

2  1.05  1005  0.01 

0.00 

NB   RT 

546 

1  1.00   546  0.00 

1.00 

SB   LT-TH 

967 

2  1.05  1015  0.08 

0.00 

SB   RT 

110 

1  1.00   110  0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT    TH    RT 

LT    TH 

RT 

LT 

TH   RT 

VOLUME 

EASTBOUND 

382 

1   785    77 

0    74 

74 

1 

1    0 

634 

WESTBOUND 

101 

584    44 

100   100 

100 

1 

1    0 

628 

NORTHBOUND 

8C 

>   887   110 

100   100 

0 

0 

2    1 

967 

SOUTHBOUND 

7 

'   950   546 

100   100 

0 

0 

2    1 

957 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
EB  LT  1800  1  0.867  0.990  1.000  1.000  1.000  1.000  1.000  0.165  255 
EB   TH-RT      1800   1  0.867  0.990  1.000  1.000  1.000  1.000  0.983  1.000  1518 


WB  LT  1800  1  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 

WB  TH-RT  1800  1  1.000  0.990  1.000  1.000  1.000  1.000  0.978  1.000  1743 

NB  LT-TH  1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.761  2621 

NB  RT  1800  1  0.933  0.990  1.000  1.000  0.958  1.000  0.755  1.000  1203 

SB  LT-TH  1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.664  2287 

SB  RT  1800  1  0.900  0.990  1.000  1.000  0.958  1.000  0.755  1.000  1160 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR  C 
EB  100 
NB  100 
SB  100 


G 
39 

41 
41 


N 
1 
2 
2 


CALCULATIONS 
DIR  Sop     YO 
EB  1800  0.352 
NB    24  1.000 
SB  3479  0.275 


Va 
101 
957 
967 


Vm 

628 

1399 

1077 


Vlt 

101 

7 

80 


Pit  No 
1.00   1 
0.01 
0.08 


2 
2 


GU 

5.674 

0.000 

18.735 


FS 
0.479 
0.271 
0.277 


PI 
1.000  33. 
0.077  41, 
0.436  22. 


Vo  Plto 
634  0.00 
967  0.08 
957  0.01 

Gq  Pt 
217  0.000 
100  0.923 
365  0.564 


Gf 

0.000 

19.278 

2.578 


El 

,350 

158 

066 


Fm 
165 
521 
328 


Fit 
,165 
,761 


0.664 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


EB 
EB 
WB 
WB 
NB 
NB 
SB 
SB 


LT 

TH-RT 

LT 

TH-RT 

LT-TH 

RT 

LT-TH 

RT 


V    s  v/s  g/C 
101   255  0.40  0.39 


628  1518  0.41  0. 

382  1637  0.16  0, 

862  1743  0.49  0, 
1005  2621  0.38  0. 

546  1203  0.45  0. 
1015  2287  0.44  0.41 

110  1160  0.09  0.41 


c   v/c   CRITICAL 
99  1.02 


39 
14 

53   922 

41  1077 

41   494 

940 

477 


590  1.06 
344  1.11 


0. 
0. 
1, 
1. 
0, 


93 
93 
10 
08 
23 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  1.02  TOTAL  V/C=  1.09 

FOR  THE  WESTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   4  5  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C    C 


EB 
EB 
WB 
WB 
NB 
NB 
SB 
SB 


LT 

TH-RT 

LT 

TH-RT 

LT-TH 

RT 

LT-TH 

RT 


1.02  0.39  100.0 
1.06  0.39  100.0 
1.11  0.53  100.0 
0.93  0.53  100.0 
0.93  0.41  100.0 
1.10  0.41  100.0 
1.08  0.41  100.0 
0.23  0.41  100.0 


dl 

23.54 
24.20 
20.45 
16.68 
21.38  1077 
24.15  494 
23.71 
14.56 


c 

99 
590 
344 
922 


940 
477 


d2    PF    Delay  LOS  Avg  Q   95%  Q 


77.32  0.85 
47.99  0.85 
77.76  1.00 

11.79  0.85 
10.31  0.85 

67.80  0.85 
48.00  0.85 

0.05  0.85 


85.73 
61.36 
98.21 
24.20 
26.94 
78.16 
60.96 
12.42 


F 
F 
F 
C 
D 
F 
F 
B 


3.3 
16.0 
15.0 
11.4 
15.7 
16.3 
24.3 

1.8 


8 
33 
32 
18 
22 
37 
50 

2 


DIR  Delay  LOS 

EB   64.74   F 

WB   46.91   E 

NB   44.98   £ 

SB   56.22   E 

INTERSECTION  DELAY 


=  51.32  INTERSECTION  LOS=E 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 

for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is  41.7  sees  green,    3.0  sees  yellow  +  red  clear 

suggested  timing  phase  2  is  14.3  sees  green,    0.0  sees  yellow  +  red  clear 

suggested  timing  phase  3  is   38.0  sees  green,    3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

HUNTINGTON/RUGGLES 

EXISTING  CONDITIONS  -  SAT  PEAK  HOUR 

date: 08-15-1989  time: 05: 55:48 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=P18I6SAT    GEOMETRICS=P18INT6E    SIGNAL=P18INT6 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB    54   301 

30 

110 

8.0   8.0   0.0 

29 

WB   133   359 

28 

110 

11.0  12.0   0.0 

29 

NB    15   793 

175 

0   2   1 

0.0  11.0  10.0 

49 

SB    47   753 

118 

0   2   1 

0.0  11.0   9.0 

48 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      2     0 
N      0    10 
N      0    10 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.940   100    N     11.3     3 
.940   100    N     11.3     3 
.940   200    N     16.3     3 
.940   200    N     16.3     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2 

3   *   *   * 


WESTBOUND 
1   t   r   p 


* 


* 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 
***      ***      53. 4 

*  *    2.3 

*  *   38.4 


Y+R  PRE/ACT 


3 
0 
3 


A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV 

THV 

RTV 

PHF 

LTFR  THFR 

RTFR 

EB     54 

301 

30 

.940 

57   320 

32 

WB    133 

359 

28 

.940 

141   382 

30 

NB     15 

793 

175 

.940 

16   844 

186 

SB     47 

753 

118 

.940 

50   801 

126 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU 

V   Pit 

Prt 

EB   LT 

57 

1  1.00 

57  1.00 

0.00 

EB   TH-RT 

352 

1  1.00 

352  0.00 

0.09 

WB   LT 

141 

1  1.00 

141  1.00 

0.00 

WB   TH-RT 

412 

1  1.00 

412  0.00 

0.07 

NB   LT-TH 

860 

2  1.05 

903  0.02 

0.00 

NB   RT 

186 

1  1.00 

186  0.00 

1.00 

SB   LT-TH 

851 

2  1.05 

894  0.06 

0.00 

SB   RT 

126 

1  1.00 

126  0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT    TH 

RT 

LT    TH 

RT 

LT 

TH   RT 

VOLUME 

EASTBOUND 

141   382 

30 

0    94 

94 

1 

1    0 

389 

WESTBOUND 

5-y 

'   320 

32 

100   100 

100 

1 

1    0 

352 

NORTHBOUND 

50   801 

126 

100   100 

0 

0 

2    1 

851 

SOUTHBOUND 

16   844 

186 

100   100 

0 

0 

2    1 

860 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid   Fhv   Fgr  Fpark  Fbus  Farea  Frt  Fit  s 

EB   LT         1800   1  0.867  0.990  1.000  1.000  1.000  1.000  1.000  0.417  645 

EB   TH-RT      1800   1  0.867  0.990  1.000  1.000  1.000  1.000  0.978  1.000  1510 


WB  LT  1800  1  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 

WB  TH-RT  1800  1  1.000  0.990  1.000  1.000  1.000  1.000  0.982  1.000  1751 

NB  LT-TH  1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.909  3133 

NB  RT  1800  1  0.933  0.990  1.000  1.000  0.958  1.000  0.802  1.000  1279 

SB  LT-TH  1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.801  2759 

SB  RT  1800  1  0.900  0.990  1.000  1.000  0.958  1.000  0.802  1.000  1233 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt   Pit  No   Vo  Plto 

EB  100   38   1    57   352    57  1.00   1   389  0.00 

NB  100   53   2   860  1046    16  0.02   2   851  0.06 

SB  100   53   2   851   977    50  0.06   2   860  0.02 

CALCULATIONS 

DIR  Sop    Yo     Gu    Fs     PI     Gq    Pt     Gf       El     Fm   Fit 

EB  1800  0.216  21.373  0.632  1.000  16.980  0.000   0.000     1.780  0.417  0.417 

NB  2904  0.293  34.050  0.343  0.080  19.329  0.920  12.739     3.279  0.819  0.909 

SB  3395  0.253  37.574  0.338  0.241  15.805  0.759   5.582     3.331  0.602  0.801 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V    s  v/s   g/C    c  v/c   CRITICAL 
57   645  0.09  0.38   247  0.23 

352  1510  0.23  0.38   579  0.61      * 

141  1637  0.01  0.02   340  0.42      * 

412  1751  0.24  0.41   711  0.58 

903  3133  0.29  0.53  1673  0.54 

186  1279  0.15  0.53   683  0.27 

894  2759  0.32  0.53  1473  0.61      * 

126  1233  0.10  0.53   658  0.19 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.57  TOTAL  V/C=  0.60 

FOR  THE  WESTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   234  ON  THE  PERMISSIVE  PHASE 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c  g/C   C     dl    c      d2   PF   Delay  LOS  Avg  Q  95%  Q 


EB 

LT 

EB 

TH-RT 

WB 

LT 

WB 

TH-RT 

NB 

LT-TH 

NB 

RT 

SB 

LT-TH 

SB 

RT 

EB 

LT 

0.23 

0.38 

100.0 

15.85 

247 

0.09 

0.85 

13.55 

B 

1.0 

1 

EB 

TH-RT 

0.61 

0.38 

100.0 

18.83 

579 

1.33 

0.85 

17.14 

C 

6.0 

6 

WB 

LT 

0.42 

0.41 

100.0 

16.12 

340 

0.49 

1.00 

16.61 

C 

3.8 

4 

WB 

TH-RT 

0.58 

0.41 

100.0 

17.52 

711 

0.88 

0.85 

15.64 

C 

6.8 

7 

NB 

LT-TH 

0.54 

0.53 

100.0 

11.60 

1673 

0.28 

0.85 

10.10 

B 

11.1 

11 

NB 

RT 

0.27 

0.53 

100.0 

9.67 

683 

0.06 

0.85 

8.26 

B 

2.4 

2 

SB 

LT-TH 

0.61 

0.53 

100.0 

12.22 

1473 

0.53 

0.85 

10.83 

B 

11.0 

11 

SB 

RT 

0.19 

0.53 

100.0 

9.20 

658 

0.02 

0.85 

7.83 

B 

1.6 

2 

DIR  Delay  LOS 

EB   16.64   C 

WB   15.89   C 

NB    9.79   B 

SB   10.46   B 

INTERSECTION  DELAY  =  12.02  INTERSECTION  LOS=B 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   14.9  SECONDS 

for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is  53.7  sees  green,    3.0  sees  yellow  +  red  clear 

suggested  timing  phase  2  is   1.6  sees  green,    0.0  sees  yellow  +  red  clear 

suggested  timing  phase  3  is  38.7  sees  green,    3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/COLUMBUS/NEW  DUDLEY 

EXISTING  CONDITIONS  -  AM  PEAK  HOUR 

date: 08-13-1989  time:21: 31:41 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=P18I7AM     GEOMETRICS=P18INT7     SIGNAL=P18INT7 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   206   211 

198 

0   2   0 

0.0  12.0 

0.0 

50 

WB    24   375 

0 

0   2   0 

0.0  12.0 

0.0 

50 

NB   397  1654 

46 

13   0 

10.0  11.0 

0.0 

47 

SB   177   499 

166 

13   0 

10.0  11.0 

0.0 

46 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     5 
N      0     5 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.940   100    N     16.5     3 
.940   200    N     16.5     3 
.940   200    N     15.8     3 
.940   100    N     15.8     3 


PHASINGS 

EASTBOUND 
1   t   r  p 

1  *   *   * 

2  *   *   * 

3  * 

4  * 


WESTBOUND 
1   t   r   p 


* 
* 


NORTHBOUND 
1   t   r   p 

* 

*   *   * 


SOUTHBOUND  GREEN 
1   t   r  p 

*  5.0 

*  25.6 

*  13.6 

*  *   *      49.8 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB    206   211   198   .940    219   224  211 

WB     24   375     0   .940     26   399  0 

NB    397  1654    46   .940    422  1760  49 

SB    177   499   166   .940    188   531  177 


PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP  FLOW  N    LU     V   Pit 

EB   LT-TH-RT  654  2 

WB   LT-TH  424  2 

NB   LT  422  1 

NB   TH-RT  1809  3 

SB   LT  188  1 

SB   TH-RT  707  3 


Prt 
1.05  687  0.33  0.32 
1.05  446  0.06  0.00 
1.00  422  1.00  0.00 
1.10  1989  0.00  0.03 
1.00  188  1.00  0.00 
1.10   778  0.00  0.25 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 
SOUTHBOUND 


OPPOSING  APPROACH 


VOLUMES 

LT    TH    RT 

26   399     0 

219   224   211 

188   531   177 

422  1760    49 


%  OPPOSING  LEFT  TURN 

LT    TH    RT 

100   100     0 

84    84    84 

100   100   100 

100   100   100 


#  LANES 
LT  TH  RT 
0  2  0 
0  2  0 
13  0 
13    0 


OPPOSING 

VOLUME 

424 

547 

707 

1399 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark   Fbus  Farea    Frt  Fit    s 

EB   LT-TH-RT   1800   2  1.000  0.990  1.000  1.000  1.000  1.000  0.921  0.874  2869 

WB   LT-TH      1800   2  1.000  0.990  1.000  1.000  1.000  1.000  1.000  0.778  2772 

NB   LT         1800   1  0.933  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1580 


NB  TH-RT  1800  3  0.967  0.990  1.000  1.000  0.993  1.000  0.993  1.000  5098 
SB  LT  1800  1  0.933  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1580 
SB  TH-RT      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  0.951  1.000  4879 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt   Pit  No   Vo  Plto 

WB  100   26   2   424   424    26  0.06   2   547  0.33 

CALCULATIONS 

DIR  Sop     Yo      Gu     Fs     PI      Gq     Pt 

WB  2806  0.195   7.533  0.533  0.241  18.042  0.759 


Gf 
5.779 


El     Fm   Fit 
2.111  0.555  0o778 


CAPACITY  ANALYSIS  WORKSHEET 

V    s  v/s  g/C  c  v/c 

687  2869  0.24  0.31  877  0.78 

446  2772  0.16  0.26  709  0.63 

422  1580  0.10  0.14  552  0.76 

1989  5098  0.39  0.50  2540  0.78 

188  1580  0.09  0.14  282  0.67 

778  4879  0.16  0.50  2431  0.32 


DIR 

LN  GROUP 

EB 

LT-TH-RT 

WB 

LT-TH 

NB 

LT 

NB 

TH-RT 

SB 

LT 

SB 

TH-RT 

CRITICAL 

* 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.73  TOTAL  V/C=  0.78 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   270  ON  THE  PERMISSIVE  PHASE 

FOR  THE  SOUTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   0  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 


DIR  LN  GROUP 

EB  LT-TH-RT 

WB  LT-TH 

NB  LT 

NB  TH-RT 

SB  LT 

SB  TH-RT 


V/C  g/C  C 
0.78  0.31  100.0 
0.63  0.26  100.0 
0.76  0.63  100.0 
0.78  0.50  100.0 
0.67  0.63  100.0 


dl     C 
24.09   877 
25.08   709 

9.87   552 
15.69  2540 

8.81   282 


d2   PF   Delay  LOS  Avg  Q  95%  Q 


0.32  0.50  100.0   11.39  2431 


3.27  0.85 

1.27  0.85 

4.37  1.00 

1.18  0.85 

4.07  1.00 

0.03  0.85 


23.25 
22.40 
14.24 
14.34 
12.88 
9.70 


C 
C 
B 
B 
B 
B 


12.6 

8.8 

10.1 

25.2 

4.5 

9.9 


14 
9 

10 

25 
5 

10 


DIR  Delay  LOS 

EB   23.25   C 

WB   22.40   C 

NB   14.32   B 

SB   10.32   B 

INTERSECTION  DELAY 


=  15.62  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   26.4  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is   5.0  sees  green, 
suggested  timing  phase  2  is  25.6  sees  green, 
suggested  timing  phase  3  is  13.3  sees  green, 
suggested  timing  phase  4  is  50.0  sees  green, 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/COLUMBUS/NEW  DUDLEY 

EXISTING  CONDITIONS  -  PM  PEAK  HOUR 

date:  08-13-1989  tiine:21:34 :55 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=P18I7PM     GEOMETRICS=P18INT7     SIGNAL=P18INT7 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   239   259 

447 

0   2   0 

0.0  12.0 

0.0 

50 

WB    46   341 

0 

0   2   0 

0.0  12.0 

0.0 

50 

NB   279   852 

3 

13   0 

10.0  11.0 

0.0 

47 

SB   191  1229 

146 

13   0 

10.0  11.0 

0.0 

46 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     5 
N      0     5 


PEDESTRIANS  ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 
.950   100    N     16.5     3 
.950   200    N     16.5     3 
.950   200    N     15.8     3 
.950   100    N     15.8     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  *   *   * 

2  *   *   * 

3  * 

4  * 


WESTBOUND 
1   t   r  p 


* 


NORTHBOUND   SOUTHBOUND  GREEN   Y+R  PRE/ACT 
Itrpltrp 


* 


* 


* 

10.0 

0 

A 

* 

31.4 

3 

A 

16.8 

0 

A 

35.8 

3 

A 

CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR  LTV   THV  RTV 

EB  239   259  447 

WB  46   341  0 

NB  279   852  3 

SB  191  1229  146 


PHF  LTFR  THFR  RTFR 

.950  252   273   471 

.950  48   359     0 

.950  294   897     3 

.950  201  1294   154 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


EB 
WB 
NB 
NB 
SB 
SB 


LT-TH-RT 

LT-TH 

LT 

TH-RT 

LT 

TH-RT 


995 
407 
294 
900 
201 
1447 


LU 


V   Pit   Prt 


1.05  1044  0.25  0.47 
1.05  428  0.12  0.00 
1.00  294  1.00  0.00 
1.10  990  0.00  0.00 
1.00  201  1.00  0.00 
1.10  1592  0.00  0.11 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 
SOUTHBOUND 


OPPOSING  APPROACH 


VOLUMES 

LT    TH    RT 

48   359     0 

252   273   471 

201  1294   154 

294   897     3 


%  OPPOSING  LEFT  TURN 

LT    TH    RT 

100   100     0 

76    76    76 

100   100   100 

100   100   100 


#  LANES 
LT  TH  RT 
0  2  0 
0  2  0 
13  0 
13    0 


OPPOSING 
VOLUME 

407 

753 
1399  • 

900 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid   Fhv   Fgr  Fpark  Fbus  Farea 
EB   LT-TH-RT   1800   2  1.000  0.990  1.000  1.000  1.000  1.000  0 
WB   LT-TH      1800   2  1.000  0.990  1.000  1.000  1.000  1.000  1 
NB   LT         1800   1  0.933  0.990  1.000  1.000  1.000  1.000  1 


Frt  Fit  s 
,884  0.905  2851 
,000  0.636  2266 
,000  0.950  1580 


NB  TH-RT  1800  3  0.967  0.990  1.000  1.000  0.993  1.000  0.999  1.000  5128 
SB  LT  1800  1  0.933  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1580 
SB  TH-RT      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  0.979  1.000  5025 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt   Pit  No   Vo  Plto 

WB  100   31   2   407   407    48  0.12   2   753  0.25 

CALCULATIONS 

DIR  Sop    Yo     Gu    Fs     Pi     Gq    Pt     Gf       El     Fm   Fit 

WB  2986  0.252   8.184  0.404  0.596  23.170  0.404   1.354     2.784  0.272  0.636 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V     s  v/s   g/C    c  v/c   CRITICAL 

EB   LT-TH-RT  1044  2851  0.37  0.41  1180  0.88      * 

WB   LT-TH      428  2266  0.19  0.31   710  0.60 

NB   LT         294  1580  0.15  0.17   332  0.88      * 

NB   TH-RT      990  5128  0.19  0.36  1836  0.54 

SB   LT         201  1580  0.08  0.17   438  0.46 

SB   TH-RT     1592  5025  0.32  0.36  1799  0.88      * 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.83  TOTAL  V/C=  0.88 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   0  ON  THE  PERMISSIVE  PHASE 

FOR  THE  SOUTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   106  ON  THE  PERMISSIVE  PHASE 

LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c  g/C  C 
EB  LT-TH-RT  0.88  0.41  100.0 
WB  LT-TH  0.60  0.31  100.0 
NB  LT  0.88  0.53  100.0 
NB  TH-RT  0.54  0.36  100.0 
SB  LT  0.46  0.53  100.0 
SB   TH-RT     0.88  0.36  100.0 

DIR  Delay  LOS 

EB   22.55   C 

WB   19.65   C 

NB   20.28   C 

SB   21.71   C 

INTERSECTION  DELAY  =  21.31  INTERSECTION  LOS=C 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   48.2  SECONDS 

for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is  10.0  sees  green,    0.0  sees  yellow  +  red  clear 

suggested  timing  phase  2  is  31.4  sees  green,    3.0  sees  yellow  +  red  clear 

suggested  timing  phase  3  is   16.8  sees  green,    0.0  sees  yellow  +  red  clear 

suggested  timing  phase  4  is  35.8  sees  green,    3.0  sees  yellow  +  red  clear 


dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

20.60 

1180 

5.93 

0.85 

22.55 

C 

16.2 

20 

22.07 

710 

1.05 

0.85 

19.65 

C 

7.8 

8 

15.96 

332 

16.35 

1.00 

32.31 

D 

6.8 

9 

19.41 

1836 

0.25 

0.85 

16.71 

C 

16.0 

16 

11.25 

438 

0.56 

1.00 

11.81 

B 

4.6 

5 

22.92 

1799 

4.09 

0.85 

22.96 

C 

25.8 

29 

CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/COLUMBUS/NEW  DUDLEY 

EXISTING  CONDITIONS  -  SAT  PEAK  HOUR 

date: 08-13-1989  time: 21: 37:03 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=P18I7SAT    GEOMETRICS=P18INT7     SIGNAL=P18INT7 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   208   240 

232 

0   2   0 

0.0  12.0 

0.0 

50 

WB    60   246 

0 

0   2   0 

0.0  12.0 

0.0 

50 

NB   261   978 

17 

13   0 

10.0  11.0 

0.0 

47 

SB   182   910 

146 

13   0 

10.0  11.0 

0.0 

46 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     5 
N      0     5 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,890   100    N     16.5     3 
,890   100    N     16.5     3 
,890   100    N     15.8     3 
,890   100    N     15.8     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  *   *   * 

2  *   *   * 

3  * 

4  * 


WESTBOUND 

1  t  r  p 


* 
* 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*  * 

*  * 

*  * 

*  *   *      *   *   * 


REEN 

Y+R  PRE/ACT 

8.3 
29.4 
19.6 
36.7 

0     A 
3     A 
0     A 
3     A 

CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV 

THV 

RTV 

PHF   LTFR  THFR 

RTl^'K 

EB    208 

240 

232 

.890    234   270 

261 

WB     60 

246 

0 

.890     67   276 

0 

NB    261 

978 

17 

.890    293  1099 

19 

SB    182 

910 

146 

.890    204  1022 

164 

PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW  N 

LU     V   Pit 

Prt 

EB   LT-TH- 

•RT 

764  2 

1.05   802  0.31 

0.34 

WB   LT-TH 

344  2 

1.05   361  0.20 

0.00 

NB   LT 

293  1 

1.00   293  1.00 

0.00 

NB   TH-RT 

1118  3 

1.10  1230  0.00 

0.02 

SB   LT 

204  1 

1.00   204  1.00 

0.00 

SB   TH-RT 

1187  3 

1.10  1305  0.00 

0.14 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEl-'T  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEl-'T  TURN 

# 

LANES 

OPPOSING 

LT 

TH    RT 

LT    TH 

RT 

LT 

TH   RT 

VOLUME 

EASTBOUND 

67 

276     0 

100   100 

0 

0 

2    0 

344 

WESTBOUND 

234 

270   261 

78    78 

78 

0 

2    0 

596 

NORTHBOUND 

204 

1022   164 

100   100 

100 

1 

3    0 

1187 

SOUTHBOUND 

293 

1099    19 

100   100 

100 

1 

3    0 

1118 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP   IDEAL  N   Fwid    Fhv   Fgr  Fpark  Fbus  Farea 

EB   LT-TH-RT   1800   2  1.000  0.990  1.000  1.000  1.000  1.000  0, 

WB   LT-TH      1800   2  1.000  0.990  1.000  1.000  1.000  1.000  1, 

NB   LT         1800   1  0.933  0.990  1.000  1.000  1.000  1.000  1. 


Frt  Fit  s 
933  0.900  2991 
000  0.673  2398 
000  0.950  1580 


NB  TH-RT  1800  3  0.967  0.990  1.000  1.000  0.993  1.000  0.997  1.000  5115 
SB  LT  1800  1  0.933  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1580 
SB   TH-RT      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  0.973  1.000  4992 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR  C   G   N  Va   Vm 

WB  100   29   2  344   344 

CALCULATIONS 

DIR  Sop     Yo  Gu 


Vlt 
67 

Fs 


Pit  No 
0.20   2 

PI 


Vo  Plto 
596  0.31 


Gq 


Pt 


WB  2962  0.201  11.586  0.503  0.754  17.787  0.246 


Gf        El     Fm    Fit 
653     2.238  0.346  0.673 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


EB 
WB 
NB 
NB 
SB 
SB 


LT-TH-RT 

LT-TH 

LT 

TH-RT 

LT 

TH-RT 


s  v/s  g/C 


802  2991  0.27  0.38  1126  0.71 


c   v/c   CRITICAL 


361  2398  0.15  0.29 
293  1580  0.14  0.20 


704  0.51 
414  0.71 

1230  5115  0.24  0.37  1878  0.65 
204  1580  0.09  0.20   429  0.48 

1305  4992  0.26  0.37  1833  0.71 


* 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.67  TOTAL  V/C=  0.71 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   37  ON  THE  PERMISSIVE  PHASE 

FOR  THE  SOUTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   53  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C 


dl 


d2 


PF   Delay  LOS  Avg  Q  95%  Q 


EB 

LT-TH-RT 

0.71 

0.38 

100.0 

20.18 

1126 

1.50 

0.85 

18.43 

C 

13.2 

13 

WB 

LT-TH 

0.51 

0.29 

100.0 

22.31 

704 

0.54 

0.85 

19.42 

C 

6.7 

7 

NB 

LT 

0.71 

0.56 

100.0 

12.06 

414 

3.79 

1.00 

15.85 

C 

6.5 

7 

NB 

TH-RT 

0.65 

0.37 

100.0 

20.04 

1878 

0.59 

0.85 

17.54 

C 

19.7 

20 

SB 

LT 

0.48 

0.56 

100.0 

9.90 

429 

0.66 

1.00 

10.56 

B 

4.6 

5 

SB 

TH-RT 

0.71 

0.37 

100.0 

20.61 

1833 

0.93 

0.85 

18.31 

C 

20.9 

21 

DIR  Delay  LOS 

EB   18.43   C 

WB   19.42   C 

NB   17.21   C 

SB   17.26   C 

INTERSECTION  DELAY 


=  17.65  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 

for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is 

suggested  timing  phase  2  is 

suggested  timing  phase  3  is 

suggested  timing  phase  4  is 


20.3  SECONDS 


8.3  sees  green, 

29.4  sees  green, 

19.5  sees  green, 
36.8  sees  green. 


0.0 

sees 

yellow 

+ 

red 

clear 

3.0 

sees 

yellow 

+ 

red 

clear 

0.0 

sees 

yellow 

+ 

red 

clear 

3.0 

sees 

yellow 

+ 

red 

clear 

CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

PARKER/RUGGLES 

EXISTING  CONDITIONS:  AM  PEAK  HOUR 

date: 12-22-1988  time: 11: 12:21 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=P18I8AM     GEOMETRICS=P18INT8E    SIGNAL=P18INT8 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT   TH 

RT 

WALK 

EB    19   596 

94 

Oil 

0.0   9.0 

8.0 

28 

WB    50   620 

92 

0   10 

0.0  15.0 

0.0 

28 

NB   113   234 

22 

0   10 

0.0  12.0 

0.0 

20 

SB   117   213 

35 

0   10 

0.0  11.0 

0.0 

20 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.930   100    N     11.0     3 
.930   100    N     11.0     3 
.930   100    N      9.0     3 
.930   100    N      9.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  *   *   * 


WESTBOUND 
1   t   r   p 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 
*   *   *      *   *   *      33.2 
*  *   50.8 


Y+R  PRE/ACT 


3 
3 


P 
P 


CYCLE=   90.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV   RTV 
EB     19   596    94 


WB 
NB 
SB 


50 
113 
117 


620 
234 
213 


92 
22 
35 


PHF  LTFR  THFR  RTFR 

.930  20   641   101 

.930  54   667    99 

.930  122   252    24 

.930  126   229    38 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 

WB  LT-TH-RT 
NB  ;.T-TH-RT 
SB   LT-TH-RT 


FLOW  N 
661  1 
101 
819 
:}97 
392 


1 
1 
1 
1 


LU  V  Pit  Prt 

1.00  661  0.03  0.00 

1.00  101  0.00  1.00 

1.00  819  0.07  0.12 

1.00  397  0.31  0.06 

1.00  392  0.32  0.10 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 
SOUTHBOUND 


54 

20 

126 

122 


OPPOSING  APPROACH 


VOLUMES 

LT    TH    RT 

667 

641 

229 

252 


99 

101 

38 

24 


%  OPPOSING  LEFT  TURN     #  LANES  OPPOSING 

LT    TH    RT  LT   TH   RT     VOLUME 

100   100   100  0    10      766 

100   100     0  Oil      641 

100   100   100  0    10      267 

100   100   100  0    10      275 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 

WB  LT-TH-RT 
NB  LT-TH-RT 
SB   LT-TH-RT 


IDEAL  N 


1800 
1800 
1800 
1800 
1800 


Fwid   Fhv   Fgr  Fpark 
0.900  0.990  1.000  1.000 


Fbus  Farea 
1.000  1.000 


0.867    0.990    1.000    1.000    1.000    1.000 
1.100    0.990    1.000    1.000    1.000    1.000 


1.000    0.990    1.000 
0.967    0.990    1.000 


1.000    1.000    1.000 


Frt 


Fit 


1.000  0.855  1371 
0.802  1.000  1239 
0.878  0.842  1449 
0.889  0.737  1168 


1.000  1.000  1.000  0.882  0.719  1093 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR  C 
EB  90 
WB  90 
NB  90 
SB   90 


G 
51 
51 
33 
33 


N 

1 
1 
1 
1 


Va 
661 
819 
397 
392 


Vm 
742 
766 
275 
267 


Vlt 
20 
54 

122 


Pit  No 
0.03  1 
0.07 
0.31 


126  0.32 


1 
1 
1 


Vo  Plto 
766  0.07 
641  0.03 
267  0.32 
275  0.31 


CALCULATIONS 

DIR  Sop  Yo  Gu  Fs 
EB  1616  0.474  15.490  0.397 
WB  1703  0.376  27.139  0.474 
NB  1509  0.177  21.025  0.708 


PI 


Gq     Pt  Gf 

0.031  35.300  0.969  26.681 

0.066  23.651  0.934  15.716 

0.306  12.185  0.694  4.043 


SB  1525  0.180  20.704  0.703  0.321  12.506  0.679   3.861 


El 

Fm 

Fit 

2. 

.837 

0.855 

0, 

,855 

2. 

.371 

0.842 

0. 

.842 

1. 

.588 

0.737 

0, 

.737 

1. 

.600 

0.719 

0. 

.719 

CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 

WB  LT-TH-RT 
NB  LT-TH-RT 
SB   LT-TH-RT 


V    s  v/s  g/C  c  v/c 

661  1371  0.48  0.56  773  0.85 

101  1239  0.08  0.56  699  0.14 

819  1449  0.57  0.56  817  1.00 

397  1168  0.34  0.37  431  0.92 

392  1093  0.36  0.37  403  0.97 


CRITICAL 


CYCLE=  90.0   LOST=  6.0   SUM  V/S  CRIT=  0.92  TOTAL  V/C=  0.99 

LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c  g/C 
EB  LT-TH  0.85  0.56 
EB  RT  0.14  0.56 
WB  LT-TH-RT  1.00  0.56 
NB  LT-TH-RT  0.92  0.37 
SB   LT-TH-RT  0.97  0.37 


c 

dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

90.0 

12.54 

773 

6.54 

1.00 

19.09   C 

7.2 

11 

90.0 

7.07 

699 

0.01 

1.00 

7.07   B 

1.1 

1 

90.0 

14.94 

817 

24.75 

1.00 

39.69   D 

13.5 

28 

90.0 

20.63 

431 

17.91 

1.00 

38.54   D 

7.4 

14 

90.0 

21.25 

403 

28.18 

1.00 

49.44   E 

8.5 

17 

DIR  Delay  LOS 

EB   17.49   C 

WB   39.69   D 

NB   38.54   D 

SB   49.44   E 

INTERSECTION  DELAY 


=  33.97  INTERSECTION  LOS=D 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   60   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  226.9  SECONDS 

for  chosen  cycle  length  90.0 

suggested  timing  phase  1  is  32.6  sees  green,    3.0  sees  yellow  +  red  clear 

suggested  timing  phase  2  is  51.4  sees  green,    3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

PARKER/RUGGLES 

EXISTING  CONDITIONS:  PM  PEAK  HOUR 

date: 12-22-1988  time: 11: 18: 56 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=P18I8PM     GEOMETRICS=P18INT8E    SIGNAL=P18INT8 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    28   755 

102 

Oil 

0.0   9.0 

8.0 

28 

WB    30   833 

91 

0   10 

0.0  15.0 

0.0 

28 

NB    88   161 

29 

0   10 

0.0  12.0 

0.0 

20 

SB   149   234 

25 

0   10 

0.0  11.0 

0.0 

20 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N     10     0 
Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.970   100    N     11.0     3 
.970   100    N     11.0     3 
.970   100    N      9.0     3 
.970   100    N      9.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  *   *   * 


WESTBOUND 
1   t   r   p 

*   *   * 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 
*   *   *      *   *   *      28.8 
*  *   55.2 


Y+R  PRE/ACT 


3 
3 


P 
P 


CYCLE=   90.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV   RTV 
EB     28   755   102 


WB 

NB 
SB 


30 

88 

149 


833 

161 
234 


91 
29 
25 


PHF  LTFR  THFR  RTFR 

.970  29   778   105 

.970  31   859    94 

.970  91   166    30 

.970  154   241    26 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 

WB  LT-TH-RT 
NB  LT-TH-RT 
SB   LT-TH-RT 


FLOW  N    LU  V   Pit   Prt 

807  1  1.00  807  0.04  0.00 

105  1  1.00  105  0.00  1.00 

984  1  1.00  984  0.03  0.10 

287  1  1.00  287  0.32  0.10 

421  1  1.00  421  0.37  0.06 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 
SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES  %  OPPOSING  LEFT  TURN     #  LANES  OPPOSING 

LT    TH    RT  LT    TH  RT  LT   TH   RT  VOLUME 

31   859    94  100   100  100  0    10  953 

29   778   105  100   100  0  Oil  778 

154   241    26  100   100  100  0    10  267 

91   166    30  100   100  100  0    10  196 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 

WB   LT-TH-RT 
NB   LT-TH-RT 


IDEAL  N  Fwid   Fhv   Fgr  Fpark  Fbus  Farea 
1800   1  0.900  0.990  1.000  1.000  1.000  1.000  1 
1800   1  0.867  0.990  1.000  1.000  1.000  1.000  0 
1800   1  1.100  0.990  1.000  1.000  1.000  1.000  0 
1800   1  1.000  0.990  1.000  1.000  1.000  1.000  0 


Frt   Fit  s 

,000  0.740  1187 

,802  1.000  1239 

,883  0.881  1524 

,881  0.691  1085 


SB   LT-TH-RT   1800   1  0.967  0.990  1.000  1.000  1.000  1.000  0.889  0.780  1195 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 


INPUT  VARIABLES 

DIR   C 

G   N 

Va 

Vm 

Vlt 

Pit 

No    Vo 

Plto 

EB   90 

55   1 

807 

884 

29 

0.04 

1   953 

0.03 

WB   90 

55   1 

984 

953 

31 

0.03 

1   778 

0.04 

NB   90 

29   1 

287 

196 

91 

0.32 

1   267 

0.37 

SB   90 

29   1 

421 

267 

154 

0.37 

1   196 

0.32 

CALCULATIONS 

DIR  Sop 

Yo 

Gu 

Fs 

PI 

Gq 

Pt 

EB  1670 

0.571 

8.98S 

1  0.280  0. 

,036  46.223  0. 

.964 

WB  1624  0.479  23.205  0.389  0. 
NB  1524  0.175  15.792  0.708  0. 
SB  1517  0.129  19.716  0.753  0. 


Gf 
.684 

031  32.006  0.969  24.658 
317  12.997  0.683  3.954 
365   9.074  0.635   3.034 


El  Fm  Fit 
4.023  0.740  0.740 
2.896  0.881  0.881 
1.589  0.691  0.691 
1.495  0.780  0.780 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 

WB  LT-TH-RT 
NB  LT-TH-RT 
SB   LT-TH-RT 


V    s  v/s  g/C  c  v/c 

807  1187  0.68  0.61  728  1.11 

105  1239  0.08  0.61  760  0.14 

984  1524  0.65  0.61  935  1.05 

287  1085  0.26  0.32  347  0.83 

421  1195  0.35  0.32  382  1.10 


CRITICAL 

* 


CYCLE=  90.0   LOST=  6.0   SUM  V/S  CRIT=  1.03  TOTAL  V/C=  1.11 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP   v/c   g/C 

EB   LT-TH     1.11  0.61 

EB   RT        0.14  0.61 

WB   LT-TH-RT  1.05  0.61 

NB   LT-TH-RT  0.83  0.32 

SB   LT-TH-RT  1.10  0.32   90.0   24.42   382    70.76  1.00    95.18 


c 

dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

90.0 

15.96 

728 

63.39 

1.00 

79.35   F   21.7 

54 

90.0 

5.58 

760 

0.01 

1.00 

5.59   B    1.0 

1 

90.0 

14.41 

935 

37.58 

1.00 

52.00   E   19.0 

44 

90.0 

21.50 

347 

10.29 

1.00 

31.79   D    5.0 

8 

14.7 


34 


DIR  Delay  LOS 

EB  70.85   F 

WB   52.00   E 

NB   31.79   D 

SB   95.18   F 

INTERSECTION  DELAY 


=  63.36  INTERSECTION  LOS=F 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   60   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 


THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 

for  chosen  cycle  length  90.0 

suggested  timing  phase  1  is  28.7  sees  green,    3.0  sees  yellow  +  red  clear 

suggested  timing  phase  2  is  55.3  sees  green,    3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

PARKER/RUGGLES 

EXISTING  CONDITIONS:  SAT  PEAK  HOUR 

date:12-22-1988  time: 11: 35:57 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=P18I8SAT    GEOMETRICS=P18INT8E    SIGNAL=P18INT8 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB     6   444 

31 

Oil 

0.0   9.0 

8.0 

28 

WB    22   474 

95 

0   10 

0.0  15.0 

0.0 

28 

NB    40   104 

23 

0   10 

0.0  12.0 

0.0 

20 

SB   125   198 

12 

0   10 

0.0  11.0 

0.0 

20 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N     10     0 
Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
880    50    N     11.0     3 
880    50    N     11.0     3 
880    50    N      9.0     3 
880    50    N      9.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1        * 

2   *   *   * 


WESTBOUND 
1   t   r   p 
* 
*   *   * 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 
*   *   *      *   *   *      35.2 
*  *   48.8 


Y+R  PRE/ACT 


3 
3 


P 
P 


CYCLE=   90.0 

VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB      6   444    31   .880      7  505  35 

WB     22   474    95   .880     25  539  108 

NB     40   104    23   .880     45  118  26 

SB    125   198    12   .880    142  225  14 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 

WB  LT-TH-RT 
NB  LT-TH-RT 
SB   LT-TH-RT 


FLOW  N 
511  1 

35 
672 
190 
381 


1 
1 
1 
1 


LU  V  Pit  Prt 

1.00  511  0.01  0.00 

1.00  35  0.00  1.00 

1.00  672  0.04  0.16 

1.00  190  0.24  0.14 

1.00  381  0.37  0.04 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 
SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES  %  OPPOSING  LEFT  TURN     #  LANES  OPPOSING 

LT    TH    RT  LT    TH  RT  LT   TH   RT  VOLUME 

25   539   108  100   100  100  0    10  647 

7   505    35  100   100  0  Oil  505 

142   225    14  100   100  100  0    10  239 

45   118    26  100   100  100  0    10  144 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 

WB  LT-TH-RT 
NB  LT-TH-RT 
SB   LT-TH-RT 


IDEAL  N  Fwid   Fhv   Fgr  Fpark 


1800 
1800 
1800 
1800 
1800 


1 
1 
1 
1 
1 


Fbus  Farea   Frt   Fit  s 

0.900  0.990  1.000  1.000  1.000  1.000  1.000  0.990  1588 

0.867  0.990  1.000  1.000  1.000  1.000  0.826  1.000  1276 

1.000  1.000  0.874  0.965  1655 

878  0.838  1311 

894  0.874  1346 


1.100    0.990    1.000    1.000 

1.000    0.990    1.000    1.000    1.000    1.000    0 

0.967    0.990    1.000    1.000    1.000    1.000    0 


c 

v/c 

861 

0.59 

692 

0.05 

898 

0.75 

513 

0.37 

526 

0.72 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR   C    G   N    Va    Vm   Vlt   Pit  No    Vo  Plto 

EB   90   49   1   511   540     7  0.01   1   647  0,04 

WB   90   49   1   672   647    25  0.04   1   505  0.01 

NB   90   35   1   190   144    45  0.24   1   239  0.37 

SB   90   35   1   381   239   142  0.37   1   144  0.24 

CALCULATIONS 

DIR  Sop    Yo     Gu    Fs    PI     Gq    Pt     Gf       El     Fm   Fit 

EB  1730  0.374  24.218  0.471  0.013  24.591  0.987  22.517     2.389  0.990  0.990 

WB  1767  0.285  32.350  0.560  0.037  16.459  0.963  13.871     2,010  0.965  0.965 

NB  1549  0.154  25.213  0.726  0.240   9.979  0.760   4.730     1.550  0.838  0.838 

SB  1591  0,091  29.722  0.785  0.373   5.469  0.627   2.423     1.433  0.874  0.874 

CAPACITY  ANALYSIS  WORICSHEET 

DIR  LN  GROUP  V    s  v/s  g/C    c  v/c   CRITICAL 

EB   LT-TH  511  1588  0.32  0.54 

EB   RT  35  1276  0.03  0.54 

WB   LT-TH-RT  672  1655  0.41  0.54 

NB   LT-TH-RT  190  1311  0.14  0.39 

SB   LT-TH-RT  381  1346  0.28  0.39 

CYCLE=  90.0   LOST=  6.0   SUM  V/S  CRIT=  0.69  TOTAL  V/C=  0.74 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c   g/C  C     dl  c  d2    PF  Delay  LOS  Avg  Q   95%  Q 

EB   LT-TH     0.59  0.54  90.0  10.57  861  0.81  1.00  11.38  B  5.9  6 

EB   RT        0.05  0.54  90.0    7.37  692  0.00  1.00  7.37  B  0.4  1 

WB   LT-TH-RT  0.75  0.54  90.0  12.06  898  2.44  1.00  14.50  B  7.7  9 

NB   LT-TH-RT  0.37  0.39  90.0  14.83  513  0.22  1.00  15.05  C  2.9  3 

SB   LT-TH-RT  0.72  0.39  90.0  17.68  526  3.36  1.00  21.05  C  5.8  8 

DIR  Delay  LOS 

EB   11.12   B 

WB   14.50   B 

NB   15.05   C 

SB   21.05   C 

INTERSECTION  DELAY  =  14.92  INTERSECTION  LOS=B 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   60   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   21.8  SECONDS 

for  chosen  cycle  length  90.0 

suggested  timing  phase  1  is  34.5  sees  green,    3.0  sees  yellow  +  red  clear 

suggested  timing  phase  2  is  49.5  sees  green,    3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

COLUMBUS/MELNEA  CASS/BUS  DRIVE 

EXISTING  CONDITIONS:   AM  PEAK  HOUR 

date: 12-22-1988  time: 13 : 11:07 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=P18I9AM     GEOMETRICS=P18INT9     SIGNAL=P18INT9 

LOCATED  IN  CBD:N 


VOLUME  & 

GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0 

2 

0 

0   10 

0.0  15.0   0.0 

32 

WB    26 

19 

673 

Oil 

0.0  12.0  12.0 

26 

NB     2 

9 

16 

Oil 

0.0  12.0  12.0 

26 

SB   253 

8 

0 

110 

12.0  12.0   0.0 

52 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 
DIR  GRADE  %HV    Y/N  MOVES  BUSES 
EB   0.0%  %100.0%    N      0     0 
WB   0.0%  15.0%    N      0     0 
NB   0.0%   0.0%    N     10     0 
SB   0.0%   2.0%    Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.950    50    N      9.0     3 
.950     0    N      9.0     3 
.950    50    N     17.0     3 
.950    50    N     17.0     3 


PHASINGS 

EASTBOUND 

WESTBOUND 

NORTHBOUND   ! 

1   t   r  p 

1 

t   r   p 

1 

t 

r 

P   • 

1           * 

*   * 

2           * 

* 

* 

* 

3   *   *   * 

* 

*   * 

* 

CYCLE=   66.0 

VOLXME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV 

RTV 

PHF   LTFR 

THFR 

RTFR 

EB      0     2 

0 

.950 

0 

2 

0 

WB    26    19 

673 

.950 

27 

20 

708 

NB     2     9 

16 

.950 

2 

9 

17 

SB   253     8 

0 

.950 

266 

8 

0 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP   : 

FLOW 

N    LU 

V 

Pit 

Prt 

EB   TH 

2 

1  1.00 

2 

0. 

.00 

0.00 

WB   LT-TH 

47 

1  1.00 

47 

0. 

.58 

0.00 

WB   RT 

708 

1  1.00 

708 

0. 

.00 

1.00 

NB   LT-TH 

12 

1  1.00 

12 

0. 

.18 

0.00 

NB   RT 

17 

1  1.00 

17 

0, 

.00 

1.00 

SB   LT 

266 

1  1.00 

266 

1, 

.00 

0.00 

SB   TH 

8 

1  1.00 

8 

0, 

.00 

0.00 

1  t  r  p 
*   *   *      30.0 
7.0 
*   20.0 


Y+R  PRE/ACT 


3 
3 
3 


A 
A 
A 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT   TH   RT        LT   TH   RT 
WESTBOUND  0     2     0        100   100   100 

NORTHBOUND       266     8     0  0     0     0 

SOUTHBOUND         2     9    17  0     0     0 


#    LANES 
LT      TH      RT 
0         10 
110 
Oil 


OPPOSING 
VOLUME 
2 
0 
0 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   TH 
WB   LT-TH 
WB   RT 
NB   LT-TH 


IDEAL  N  Fwid   Fhv  Fgr  Fpark  Fbus  Farea   Frt   Fit    s 

1800   1  1.100  0.667  1.000  1.000  1.000  1.000  1.000  1.000  1320 

1800   1  1.000  0.930  1.000  1.000  1.000  1.000  1.000  1.000  1674 

1800   1  1.000  0.930  1.000  1.000  1.000  1.000  0.840  1.000  1407 

1800   1  1.000  1.000  1.000  1.000  1.000  1.000  1.000  0.871  1568 


NB  RT 
SB  LT 
SB   TH 


1800  1  1.000  1.000  1.000  1.000  1.000  1.000  0.850  1.000  1530 
1800  1  1.000  0.990  1,000  1.000  1.000  1.000  1.000  0.950  1693 
1800   1  1.000  0.990  1.000  1.000  1.000  1.000  1.000  1.000  1782 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G   N   Va   Vm  Vlt   Pit  No   Vo  Plto 

WB   66   20   1    47   728    27  0.58   1     2  0.00 

CALCULATIONS 


DIR  Sop 

Yo      Gu 

Fs 

PI 

Gq 

Pt 

Gf 

El 

Fm    Fit 

HB  1800  0. 

,001  19.946  0. 

,874  0.! 

578 

0.054  0.422   0. 

.034 

1.288 

1.000  1.000 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP 

V     s 

V/S   g/C 

c   v/c 

CRITICAL 

EB   TH 

2  1320 

0.00  0 

.30 

400  0.01 

WB   LT-TH 

47  1674 

0.03  0 

.30 

507  0.09 

WB   RT 

708  1407 

0.50  0 

.80 

1130  0.63 

* 

NB   LT-TH 

12  1568 

0.01  0 

.11 

166  0.07 

NB   RT 

17  1530 

0.01  0 

.11 

162  0.10 

* 

SB   LT 

266  1693 

0.16  0 

.45 

770  0.35 

SB   TH 

8  1782 

0.00  0 

.45 

810  0.01 

CYCLE=  66. 

0 

LOST=  6.0 

SUM  V/S  CRIT=  0.51 

TOTAL 

V/C= 

0.57 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP 

v/c   g/C 

C 

dl     C 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

EB   TH 

0.01  0.30 

66.0 

12. 

20   400 

0.00 

0.85 

10.37 

B    0.0 

1 

WB   LT-TH 

0.09  0.30 

66.0 

12. 

54   507 

0.00 

0.85 

10.66 

B    0.6 

1 

WB   RT 

0.63  0.80 

66.0 

1. 

96  1130 

0.80 

0.85 

2.34 

A    2.6 

3 

NB   LT-TH 

0.07  0.11 

66.0 

20. 

19   166 

0.00 

0.85 

17.17 

C    0.2 

1 

NB   RT 

0.10  0.11 

66.0 

20. 

,27   162 

0.01 

0.85 

17.23 

C    0.3 

1 

SB   LT 

0.35  0.45 

66.0 

8. 

85   770 

0.11 

1.00 

8.97 

B    2.7 

3 

SB   TH 

0.01  0.45 

66.0 

7. 

50   810 

0.00 

0.85 

6.37 

B    0.1 

1 

DIR  Delay 

LOS 

EB   10.37 

B 

WB    2.86 

A 

NB   17.21 

C 

SB    8.89 

B 

INTERSECTION 

DELAY  =   4 

i.82  INTERSECTION  LOS 

;=A 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   60   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   60.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   13.1  SECONDS 
for  chosen  cycle  length  60.0 
suggested  timing  phase  1  is  42.2  sees  green, 
suggested  timing  phase  2  is   1.2  sees  green, 
suggested  timing  phase  3  is   7.6  sees  green. 


3.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

COLUMBUS/MELNEA  CASS/ BUS  DRIVE 

EXISTING  CONDITIONS:  PM  PEAK  HOUR 

date: 12-22-1988  time: 13 : 18: 17 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=P18I9PM     GEOMETRICS=P18INT9     SIGNAL=P18INT9 

LOCATED  IN  CBD:N 


VOLUME  & 

;  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0 

1 

0 

0   10 

0.0  15.0   0.0 

32 

WB    23 

21 

264 

Oil 

0.0  12.0  12.0 

26 

NB     1 

11 

34 

Oil 

0.0  12.0  12.0 

26 

SB   693 

31 

0 

110 

12.0  12.0   0.0 

52 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 
DIR  GRADE  %HV    Y/N  MOVES  BUSES 
EB   0.0%  %100.0%    N      0     0 
WB   0.0%  15.0%    N      0     0 
NB   0.0%   0.0%    N     10     0 
SB   0.0%   2.0%    Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.930    50    N      9.0     3 
.930     0    N      9.0     3 
.930    50    N     17.0     3 
.930    50    N     17.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  * 

2  * 

3  *   *   * 


WESTBOUND 
1  t  r  p 

* 
*   *   * 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*   *   *      45.6 

*   *  2.5 

*  *    2.9 


Y+R  PRE/ACT 


3 
3 
3 


A 
A 
A 


CYCLE=   60.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV   RTV 


EB 
WB 
NB 
SB 


0 
23 

1 
693 


1 
21 
11 
31 


0 

264 

34 

0 


PHF  LTFR  THFR  RTFR 

,930  0     10 

,930  25    23   284 

,930  1    12    37 

,930  745    33     0 


V 

1 


PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP 

EB   TH 

WB   LT-TH 

WB   RT 

NB   LT-TH 

NB   RT 

SB   LT 


FLOW  N 

1  1 

47 

284 

13 

37 

745 


LU 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


Pit   Prt 
0.00  0.00 


47  0.52  0.00 

284  0.00  1.00 

13  0.08  0.00 

37  0.00  1.00 


SB   TH 


33  1  1.00 


745  1.00  0.00 
33  0.00  0.00 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

WESTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 
VOLUMES       %  OPPOSING  LEFT  TURN 
LT    TH    RT         LT    TH    RT 

0  1     0        100   100   100 
745    33     0  0     0     0 

1  12         37  0  0  0 


#    LANES 
LT      TH      RT 
0         10 
110 
Oil 


OPPOSING 
VOLUME 
1 
0 
0 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   TH 
WB   LT-TH 
WB   RT 
NB   LT-TH 


IDEAL  N 
1800  1 
1800  1 
1800  1 
1800   1 


Fwid   Fhv   Fgr  Fpark 
1.100  0.667  1.000  1.000 


Fit     s 
1.000  1320 


Fbus  Farea  Frt 
1.000  1.000  1.000 
1.000  0.930  1.000  1.000  1.000  1.000  1.000  1.000  1674 
1.000  0.930  1.000  1.000  1.000  1.000  0.849  1.000  1421 
1.000  1.000  1.000  1.000  1.000  1.000  1.000  0.887  1596 


NB  RT 
SB  LT 
SB   TH 


1800  1  1.000  1.000  1.000  1.000  1.000  1.000  0.850  1.000  1530 
1800  1  1.000  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1693 
1800   1  1.000  0.990  1.000  1.000  1.000  1.000  1.000  1.000  1782 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt   Pit  No   Vo  Plto 

WB   60    3   1    47   306    25  0.52   1     1  0.00 

CALCULATIONS 


DIR  Sop 

Yo 

GU 

Fs 

PI 

Gq 

Pt 

Gf 

El 

Fm    Fit 

WB  1800  0. 

001   2.893  Oe 

874  0.! 

523 

0.034  0.477   0. 

,023 

1.287 

1.000  1.000 

CAPACITY  ANALYSIS 

WORKSHEET 

DIR  LN  GROUP 

V 

s 

v/s  g/C 

C   V/C 

CRITICAL 

EB   TH 

1 

1320 

0.00  0 

.05 

64  0.02 

WB   LT-TH 

47 

1674 

0.03  0 

.05 

82  0.58 

* 

WB   RT 

284 

1421 

0.20  0 

.86 

1220  0.23 

NB   LT-TH 

13 

1596 

0.01  0 

.04 

66  0.20 

NB   RT 

37 

1530 

0.02  0 

.04 

63  0.58 

* 

SB   LT 

745 

1693 

0.44  0 

.76 

1287  0.58 

* 

SB   TH 

33 

1782 

0.02  0 

.76 

1354  0.02 

CYCLE=  60. 

0 

LOST= 

=  9.0 

SUM  V/S  CRIT=  0.49 

TOTAL 

v/c= 

0.58 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP 

v/c 

g/C 

C 

dl     C 

d2 

PF 

Delay  LOS  Avg  Q  9  5%  ^ 

EB   TH 

0.02 

0.05 

60.0 

20. 

,65    64 

0.00 

0.85 

17.55 

C    0.0 

1 

WB   LT-TH 

0.58 

0.05 

60.0 

21. 

,23    82 

6.86 

0.85 

23.87 

C    0.8 

2 

WB   RT 

0.23 

0.86 

60.0 

0. 

,57  1220 

0.02 

0.85 

0.50 

A    0.7 

1 

NB   LT-TH 

0.20 

0.04 

60.0 

21. 

,13    66 

0.19 

0.85 

18.12 

C    0.2 

1 

NB   RT 

0.58 

0.04 

60.0 

21. 

,47    63 

8.60 

0.85 

25.56 

D    0.6 

1 

SB   LT 

0.58 

0.76 

60.0 

2. 

,35  1287 

0.49 

1.00 

2.84 

A    3.0 

3 

SB   TH 

0.02 

0.76 

60.0 

1. 

,34  1354 

0.00 

0.85 

1.14 

A    0.1 

1 

DIR  Delay 

LOS 

EB   17.55 

C 

WB    3.84 

A 

NB   23.62 

C 

SB    2.77 

A 

INTERSECTION 

DELAY  =   3.97  INTERSECTION  LOS=A 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   60   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   60.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


18.7  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 
COLUMBUS/MELNEA  CASS/BUS  DRIVE 
EXISTING  CONDITIONS:  SAT  PEAK  HOXJR 
date: 12-22-1988  time: 13:22:30 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=P18I9SAT    GEOMETRICS=P18INT9     SIGNAL=P18INT9 
LOCATED  IN  CBD:N 
VOLUME  &  GEOMETRICS 
VOLUMES 
LT    TH    RT 


#  OF  LANES 
DIR  LT  TH  RT  LT  TH  RT 
EB  0  1  0  0  10 
WB  14  7  254  Oil 
NB  0  7  51  Oil 
SB   363    49     0      110 


LANE  WIDTH  CROSS 

LT    TH    RT  WALK 

0.0  15.0   0.0  32 

0.0  12.0  12.0  26 

0.0  12.0  12.0  26 

12.0  12.0   0.0  52 


TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 
DIR  GRADE  %HV    Y/N  MOVES  BUSES 
EB   0.0%  %100.0%    N      0     0 
WB   0.0%  15.0%    N      0     0 
NB   0.0%   0.0%    N     10     0 
SB   0.0%   2.0%    Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.950    50    N      9.0     3 
,950     0    N      9.0     3 
,950    50    N     17.0     3 
,950    50    N     17.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  * 

3  *   *   * 


WESTBOUND 
1   t   r   p 
.  *   * 
* 
*   *   * 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*   *   *      42.0 

*   *  6.5 

*  *    2.5 


Y+R  PRE/ACT 


3 
3 
3 


A 
A 
A 


CYCLE=   60.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0 

1 

0 

.950 

0 

1 

0 

WB 

14 

7 

254 

.950 

15 

7 

267 

NB 

0 

7 

51 

.950 

0 

7 

54 

SB 

363 

49 

0 

.950 

382 

52 

0 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

EB 

TH 

1 

1  1.00 

1 

0.00 

0.00 

WB 

LT-TH 

22 

1  1.00 

22 

0.67 

0.00 

WB 

RT 

267 

1  1.00 

267 

0.00 

1.00 

NB 

TH 

7 

1  1.00 

7 

0.00 

0.00 

NB 

RT 

54 

1  1.00 

54 

0.00 

1.00 

SB 

LT 

382 

1  1.00 

382 

1.00 

0.00 

SB 

TH 

52 

1  1.00 

52 

0.00 

0.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
WESTBOUND  0     10        100   100   100 

SOUTHBOUND         0     7    54  0     0     0 


#  LANES 
LT   TH   RT 
0    10 
Oil 


OPPOSING 
VOLUME 
1 
0 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN  GROUP 

IDEAL 

N 

EB 

TH 

1800 

1 

WB 

LT-TH 

1800 

1 

WB 

RT 

1800 

1 

NB 

TH 

1800 

1 

NB 

RT 

1800 

1 

Fwid   Fhv   Fgr  Fpark  Fbus  Farea 
1.100  0.667  1.000  1.000  1.000  1.000 


Frt 


Fit 


1.000  1.000  1320 


1.000  0.930  1.000  1.000  1.000  1.000  1.000  1.000  1674 
1.000  0.930  1.000  1.000  1.000  1.000  0.849  1.000  1421 
1.000  1.000  1.000  1.000  1.000  1.000  1.000  1.000  1800 
1.000  1.000  1.000  1.000  1.000  1.000  0.850  1.000  1530 


SB   LT         1800  1  1.000  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1693 

SB  TH         1800  1  1.000  0.990  1.000  1.000  1.000  1.000  1.000  1.000  1782 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va  Vm  Vlt  Pit  No   Vo  Plto 

WB   60    2   1    22  275    15  0.67   1     1  0.00 

CALCULATIONS 


DIR  Sop 

Yo      Gu 

Fs 

PI 

Gq 

Pt 

Gf 

El 

Fm   Fit 

WB  1800  0, 

.001   2.424  0. 

,874  0.( 

567 

0.034  0.333   0. 

,018 

1.287 

1.000  1.000 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP 

V     s 

V/S   g/C 

C   V/C 

CRITICAL 

EB  TH 

1  1320 

0.00  0 

.04 

54  0.02 

WB   LT-TH 

22  1674 

0.01  0 

.04 

69  0.32 

* 

WB   RT 

267  1421 

0.19  0 

.79 

1124  0.24 

NB  TH 

7  1800 

0.00  0 

.11 

196  0.04 

NB   RT 

54  1530 

0.04  0 

.11 

167  0.32 

* 

SB   LT 

382  1693 

0.23  0 

.70 

1185  0.32 

* 

SB   TH 

52  1782 

0.03  0 

.70 

1248  0.04 

CYCLE=  60, 

.0 

LOST=  9.0 

SUM  V/S  CRIT=  0.27 

TOTAL 

V/C= 

0.32 

T.PIVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP 

V/C   g/C 

C 

dl     c 

d2 

PF 

Delay  LOS  Avg  Q  95%  Q 

EB   TH 

0.02  0.04 

60.0 

20. 

,99    54 

0.00 

0.85 

17.84 

C    0.0     1 

WB   LT-TH 

0.32  0.04 

60.0 

21. 

,25    69 

0.96 

0.85 

18.88 

C    0.4     1 

WB   RT 

0.24  0.79 

60.0 

1. 

23  1124 

0.02 

0.85 

1.06 

A    0.9     1 

NB   TH 

0.04  0.11 

60.0 

18. 

,18   196 

0.00 

0.85 

15.45 

C    0.1     1 

NB   RT 

0.32  0.11 

60.0 

18. 

76   167 

0.40 

0.85 

16.29 

C    0.8     1 

SB   LT 

0.32  0.70 

60.0 

2. 

65  1185 

0.06 

1.00 

2.70 

A    1.9     2 

SB   TH 

0.04  0.70 

60.0 

2. 

,11  1248 

0.00 

0.85 

1.79 

A    0.3     1 

DIR  Delay  LOS 

EB   17.84   C 

WB   2.42   A 

NB   16.19   C 

SB    2.60   A 

INTERSECTION  DELAY  =   3.61  INTERSECTION  LOS=A 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   60   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   60.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   12.6  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/WASHINGTON 

EXISTING  CONDITIONS  -  AM  PEAK  HOUR 

date: 08-12-1989  time: 23 : 40: 10 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=P18I12AM    GEOMETRICS=P18INT12    SIGNAL=P18INT12 

LOCATED  IN  CBD:N 


VOLUME  & 

:  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   128 

882 

40 

0   2   0 

0.0  12.0 

0.0 

48 

WB    50 

874 

26 

0   2   0 

0.0  12.0 

0.0 

48 

NB   102 

492 

26 

12   0 

10.0  11.0 

0.0 

34 

SB    13 

166 

22 

12   0 

10.0  11.0 

0.0 

34 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 


DIR  GRADE 

:  %HV 

Y/N  MOVES  BUSES 

PHF 

CROSS 

BUT  MIN  TIME  TYPE 

EB   0.0% 

8.0% 

N 

0 

0 

.880 

50 

N 

16.0 

3 

WB   0.0% 

8.0% 

N 

0 

0 

.880 

50 

N 

16.0 

3 

NB   0.0% 

12.0% 

N 

0 

20 

.880 

50 

N 

12.5 

3 

SB   0.0% 

12.0% 

N 

0 

20 

.880 

50 

N 

12.5 

3 

PHASINGS 

EASTBOUND 

WESTBOUND 

NORTHBOUND 

SOUTHBOUND  GREEN 

Y+R 

PRE/ACT 

1   t 

r  P 

1   t 

r  p 

1   t 

r 

P 

1 

t 

r 

P 

1   *   * 

* 

* 

*    0.0 

0 

A 

2   *   * 

* 

*   * 

* 

* 

*   69.2 

3 

A 

3 

* 

* 

* 

* 

* 

0.0 

0 

A 

4 

* 

* 

*   * 

* 

• 

* 

* 

* 

24.8 

3 

A 

CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

128 

882 

40 

.880 

145 

1002 

45 

WB 

50 

874 

26 

.880 

57 

993 

30 

NB 

102 

492 

26 

.880 

116 

559 

30 

SB 

13 

166 

22 

.880 

15 

189 

25 

PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


LU 


V   Pit   Prt 


EB   LT-TH-RT 

1193  2  1.05 

1253  0.12  0.04 

WB   LT-TH-RT 

1080  2  1.05 

1134  0.05  0.03 

NB   LT 

116  1  1.00 

116  1.00  0.00 

NB   TH-RT 

589  2  1.05 

618  0.00  0.05 

SB   LT 

15  1  1.00 

15  1.00  0.00 

SB   TH-RT 

214  2  1.05 

224  0.00  0.12 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT    TH 

RT         LT    TH 

RT 

LT 

TH 

RT 

VOLUME 

EASTBOUND 

57   993 

30        100   100 

100 

0 

2 

0 

1080 

WESTBOUND 

145  1002 

45        100   100 

100 

0 

2 

0 

1193 

NORTHBOUND 

15   189 

25          0   100 

100 

1 

2 

0 

214 

SOUTHBOUND 

116   559 

30        100   100 

100 

1 

2 

0 

589 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP   IDEAL  N   Fwid    Fhv   Fgr  Fpark  Fbus  Farea    Frt    Fit 


EB 

LT-TH- 

■RT 

1800 

2 

WB 

LT-TH- 

-RT 

1800 

2 

NB 

LT 

1800 

1 

NB 

TH-RT 

1800 

2 

SB 

LT 

1800 

1 

SB 

TH-RT 

1800 

2 

1.000  0.962  1.000  1.000  1.000  1.000 
1.000  0.962  1.000  1.000  1.000  1.000 


0.993  0.789  2712 
0.995  0.597  2056 


0.933  0.943  1.000  1.000  1.000  1.000  1.000  0.694  1100 

0.967  0.943  1.000  1.000  0.958  1,000  0.991  1.000  3119 

0.933  0.943  1.000  1.000  1.000  1.000  1.000  0,950  1506 

1800   2  0.967  0.943  1.000  1.000  0.958  1.000  0.980  1.000  3082 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt   Pit  No   Vo  Plto 
1080  1080    57  0.05   2  1193  0.12 
116   589   116  1.00   2   214  0.00 


WB  100   69   2 
NB  100   25   1 
CALCULATIONS 
DIR  Sop     Yo 
WB  2304  0 
NB  3600  0 


Gu  Fs  PI  Gq  Pt 
518  35.993  0.129  0.450  33.158  0.550 
059  20.109  0.742  1.000   4.740  0.000 


Gf 
2.442 
0.000 


El 
8.703 


Fm 
0.194 


1.517  0.694 


Fit 
,597 
,694 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


s   v/s   g/C 


c  v/c   CRITICAL 


EB  LT-TH-RT  1253  2712  0.46  0.69  1875  0.67 

WB  LT-TH-RT  1134  2056  0.55  0.69  1422  0.80 

NB  LT         116  1100  0.11  0.25   273  0.42 

NB  TH-RT      618  3119  0.20  0.25   775  0.80 

SB  LT  15  1506  0.00  0.00   136  0.11 

SB  TH-RT      224  3082  0.07  0.25   766  0.29 


* 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.75  TOTAL  V/C=  0.80 

FOR  THE  SOUTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
63  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   73  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C 


EB 
WB 
NB 
NB 
SB 
SB 


LT-TH-RT 

LT-TH-RT 

LT 

TH-RT 

LT 

TH-RT 


0.67  0.69  100.0 
0.80  0.69  100.0 
0.42  0.25  100.0 
0.80  0.25  100.0 
0.11  0.25  100.0 
0.29  0.25  100.0 


dl  C 
6.72  1875 
8.06  1422 
23.99  273 
26.77  775 
22.05  136 
23.14   766 


d2    PF   Delay  LOS  Avg  Q  95%  Q 


0. 
2. 
0. 
4. 
0. 
0. 


66  0.85 
31  0.85 
66  0.85 
10  0.85 
01  1.00 
06  0.85 


6.27 
8.82 
20.95 
26.24 
22.07 
19.73 


B 
B 
C 
D 
C 
C 


10.2 
9.3 
2.4 

12.3 
0.4 
4.5 


10 
9 
3 

14 

1 
4 


DIR  Delay  LOS 

EB    6.27   B 

WB    8.82   B 

NB   25.40   D 

SB   19.87   C 

INTERSECTION  DELAY 


=  12.28  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   60   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


28.4  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/WASHINGTON 

EXISTING  CONDITIONS  -  PM  PEAK  HOUR 

date:08-13-1989  time: 00: 02:32 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=P18I12PM    GEOMETRICS=P18INT12    SIGNAL=P18INT12 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH    RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   122  1314    74 

0   2   0 

0.0  12.0 

0.0 

48 

WB    69   888    20 

0   2   0 

0.0  12.0 

0.0 

48 

NB    86   376    43 

12   0 

10.0  11.0 

0.0 

34 

SB    40   337   112 

12   0 

10.0  11.0 

0.0 

34 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   3.0% 
WB   0.0%   3.0% 
NB   0.0%   8.0% 
SB   0.0%   8.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0    20 
N      0    20 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.970    50    N     16.0     3 
.970    50    N     16.0     3 
.970    50    N     12.5     3 
.970    50    N     12.5     3 


PHASINGS 

EASTBOUND 
1  t  r  p 


1 
2 
3 

4 


* 
* 


* 
* 


WESTBOUND 
1   t   r  p 


* 


NORTHBOUND 

1   t   r   p 

* 


SOUTHBOUND  GREEN 
1   t   r  p 

*  0.0 

*  73.5 

*  *   *       0.0 

*  *   *      20.5 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

122 

1314 

74 

.970 

126 

1355 

76 

WB 

69 

888 

20 

.970 

71 

915 

21 

NB 

86 

376 

43 

.970 

89 

388 

44 

SB 

40 

337 

112 

.970 

41 

347 

115 

PART  2  (LANE  GROUP  ADJUSTMENTS) 
DIR  LN  GROUP   FLOW  N 


LU 


Pit   Prt 


EB 

WB 
NB 
NB 
SB 
SB 


LT-TH-RT 

LT-TH-RT 

LT 

TH-RT 

LT 

TH-RT 


1557 

1007 

89 

432 

41 

463 


1.05  1635  0.08  0.05 
1.05  1058  0.07  0.02 
1.00  89  1.00  0.00 
1.05  454  0.00  0.10 
1.00  41  1.00  0.00 
1.05   486  0.00  0.25 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 
SOUTHBOUND 


OPPOSING  APPROACH 


VOLUMES 
LT  TH  RT 
71  915  21 
126  1355  76 
41  347  115 
89   388    44 


%  OPPOSING  LEFT  TURN 

LT    TH    RT 

100   100   100 

100   100   100 

0   100   100 

100   100   100 


#  LANES 
LT   TH 
0    2 


0 

1 
1 


2 
2 
2 


RT 
0 
0 
0 
0 


OPPOSING 
VOLUME 
1007 
1399 

463 

432 


DIR 

LN  GROUP 

IDEAL 

N 

Fwid 

EB 

LT-TH- 

■RT 

1800 

2 

1.000 

0 

WB 

LT-TH- 

■RT 

1800 

2 

1.000 

0 

NB 

LT 

1800 

1 

0.933 

0 

NB 

TH-RT 

1800 

2 

0.967 

0 

SB 

LT 

1800 

1 

0.933 

0 

SB 

TH-RT 

1800 

2 

0.967 

0 

DIR   C    G   N 

Va    Vm   VI  t 

WB  100   73   2 

1007  1007    71 

NB  100   21   1 

89   432    89 

CALCULATIONS 

DIR  Sop     Yo 

Gu     Fs 

WB  2792  0.501 

46.845  0.001  1 

NB  3600  0.129 

8.791  0.586  1 

Fm 

Fit 

0.055 

0.527 

0.418 

0.418 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

Fhv  Fgr  Fpark  Fbus  Farea  Frt   Fit    s 

,985  1.000  1.000  1.000  1.000  0.991  0.878  3089 

,985  1.000  1.000  1.000  1.000  0.996  0.527  1864 

,962  1.000  1.000  1.000  1.000  1.000  0,418   675 

,962  1.000  1.000  0.958  1.000  0.982  1,000  3150 

,962  1.000  1.000  1.000  1.000  1.000  0.950  1535 

,962  1.000  1.000  0.958  1.000  0.957  1.000  3068 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 

Pit  No    Vo  Plto 

0.07   2  1399  0.08 

1.00   2   463  0.00 

PI      Gq     Pt      Gf        El 

000  26.636  0.000   0.000  1800.000 

586  1.000  11.727  0.000   0.000     1.921 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V     s   v/s   g/C    c  v/c   CRITICAL 

EB   LT-TH-RT  1635  3089  0.53  0.73  2270  0.72 

WB   LT-TH-RT  1058  1864  0.57  0.73  1370  0.77      * 

NB   LT  89   675  0.13  0.21   139  0.64 

NB   TH-RT      454  3150  0.14  0.21   646  0.70 

SB   LT  41  1535  0.00  0.00   149  0.28 

SB   TH-RT      486  3068  0.16  0.21   629  0.77      * 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.73  TOTAL  V/C=  0.77 

FOR  THE  SOUTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
65  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   84  ON  THE  PERMISSIVE  PHASE 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c   g/C    C     dl     c      d2    PF    Delay  LOS  Avg  Q   95%  Q 

EB   LT-TH-RT  0.72  0.73  100.0 

WB   LT-TH-RT  0.77  0.73  100.0 

NB   LT        0.64  0.21  100.0 

NB   TH-RT     0.70  0.21  100.0 

SB   LT        0.28  0.21  100.0 

SB   TH-RT     0.77  0.21  100.0 

DIR  Delay  LOS 

EB   5.51   B 

WB    6.92   B 

NB   26.36   D 

SB   27.56   D 

INTERSECTION  DELAY  =  12.00  INTERSECTION  LOS=B 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   25.4  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


5.68 

2270 

0.80 

0.85 

5.51 

B 

11.5 

11 

6.18 

1370 

1.96 

0.85 

6.92 

B 

7.4 

7 

27.63 

139 

6.45 

0.85 

28.97 

D 

2.0 

3 

28.04 

646 

2.37 

0.85 

25.85 

D 

9.5 

10 

25.45 

149 

0.27 

1.00 

25.72 

D 

1.1 

2 

28.52 

629 

4.09 

0.85 

27.72 

D 

10.2 

12 

CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/WASHINGTON 

EXSITING  CONDITIONS  -  SAT  PEAK  HOUR 

(iate:  08-17-1989  time:  10:26:  25 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=P18I12S     GEOMETRICS=P18I12      SIGNAL=P18I12 

LOCATED  IN  CBD:N 


VOLUME  & 

:  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH    RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    92 

986    56 

0   2   0 

0.0  12.0 

0.0 

48 

WB    52 

666    15 

0   2   0 

0.0  12.0 

0.0 

48 

NB    86 

376    43 

12   0 

10.0  11.0 

0.0 

34 

SB    36 

303   101 

12   0 

10.0  11.0 

0.0 

34 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   5.0% 
SB   0.0%   5.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0    15 
N      0    15 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.950    25    N     16.0     3 
.950    25    N     16.0     3 
.950    25    N     12.5     3 
.950    25    N     12.5     3 


PHASINGS 

EASTBOUND  WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE/ACT 

Itrpltrpltrpltrp 

1  *  *  *                       *          *   1.0  0    A 

2***  ***  *  *67.33A 

3  *            *               *   *   *       0.0  0     A 

4  *            ****      ***      25.7  3     A 

CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV   RTV 
EB     92   986    56 


WB 
NB 
SB 


52 
86 
36 


666 
376 
303 


15 

43 

101 


PHF  LTFR  THFR  RTFR 

.950  97  1038    59 

.950  55   701    16 

.950  91   396    45 

.950  38   319   106 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


EB 
WB 
NB 
NB 
SB 
SB 


LT-TH-RT 

LT-TH-RT 

LT 

TH-RT 

LT 

TH-RT 


1194 
772 

91 
441 

38 
425 


LU 


Pit  Prt 


1.05  1253  0.08  0.05 
1.05  810  0.07  0.02 
1.00  91  1.00  0.00 
1.05  463  0.00  0.10 
1.00  38  1.00  0.00 
1.05   447  0.00  0.25 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 
SOUTHBOUND 


OPPOSING  APPROACH 


VOLUMES 
LT  TH  RT 
55  701  16 
97  1038  59 
38  319  106 
91   396    45 


%  OPPOSING  LEFT  TURN 

LT    TH    RT 

100   100   100 

99    99    99 

0   100   100 

100   100   100 


#  LANES 
LT  TH  RT 
0  2  0 
0  2  0 
12  0 
12    0 


OPPOSING 
VOLUME 

772 
1177 

425 

441 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH-RT 
WB   LT-TH-RT 
NB   LT 
NB   TH-RT 


IDEAL  N  Fwid   Fhv   Fgr  Fpark  Fbus  Farea   Frt  Fit    s 

1800   2  1.000  0.990  1.000  1.000  1.000  1.000  0.992  0.931  3293 

1800   2  1.000  0.990  1.000  1.000  1.000  1.000  0.997  0.615  2185 

1800   1  0.933  0.976  1.000  1.000  1.000  1.000  1.000  0.488   800 

1800   2  0.967  0.976  1.000  1.000  0.969  1.000  0.983  1.000  3234 


SB   LT         1800   1  0.933  0.976  1.000  1.000  1.000  1.000  1.000  0.950  1557 
SB  TH-RT      1800   2  0.967  0.976  1.000  1.000  0.969  1.000  0.960  1.000  3156 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 

Vm  Vlt   Pit  No 

772    55  0.07   2 

441    91  1.00   2 


Va 

772 

91 


Vo  Plto 

1177  0.08 

425  0.00 


DIR   C    G   N 

WB  100   67   2 

NB  100   26   1 

CALCULATIONS 

DIR  Sop    Yo     Gu    Fs     PI     Gq    Pt 

WB  3127  0.376  47.594  0.139  0.500  19.724  0.500 

NB  3600  0.118  15.748  0.610  1,000   9.939  0.000 


Gf 
2.000 
0.000 


El 


Fm 


Fit 


8.068  0.230  0.615 
1.846  0o488  0.488 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


s  v/s   g/C 


c  v/c   CRITICAL 


EB 

LT-TH-RT 

1253 

3293 

0.38 

0.68 

2249 

0.56 

* 

WB 

LT-TH-RT 

810 

2185 

0.37 

0.67 

1471 

0.55 

NB 

LT 

91 

800 

0.11 

0.26 

205 

0.44 

NB 

TH-RT 

463 

3234 

0.14 

0.26 

831 

0.56 

* 

SB 

LT 

38 

1557 

0.00 

0.00 

200 

0.19 

* 

SB 

TH-RT 

447 

3156 

0.14 

0.26 

812 

0.55 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.52  TOTAL  V/C=  0.56 

FOR  THE  SOUTHBOUND  PROTECTED/ PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
66  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   134  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C 


dl 


d2    PF   Delay  LOS  Avg  Q  95%  Q 


EB 

LT-TH-RT 

0.56 

0.68 

100.0 

6.17 

2249 

0.24 

0.85 

5.45 

B 

10.5 

11 

WB 

LT-TH-RT 

0.55 

0.67 

100.0 

6.45 

1471 

0.35 

0.85 

5.78 

B 

7.0 

7 

NB 

LT 

0.44 

0.26 

100.0 

23.66 

205 

1.00 

0.85 

20.97 

C 

1.9 

2 

NB 

TH-RT 

0.56 

0.26 

100.0 

24.49 

831 

0.64 

0.85 

21.36 

C 

9.1 

9 

SB 

LT 

0.19 

0.26 

100.0 

22.04 

200 

0.06 

1.00 

22.10 

C 

1.1 

1 

SB 

TH-RT 

0.55 

0.26 

100.0 

24.42 

812 

0.62 

0.85 

21.29 

C 

8.8 

9 

DIR  Delay  LOS 

EB   5.45   B 

WB   5.78   B 

NB   21.30   C 

SB   21.35   C 

INTERSECTION  DELAY 


=  10.85  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   13.4  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is   0.9  sees  green, 
suggested  timing  phase  2  is  67.4  sees  green, 
suggested  timing  phase  3  is   0.0  sees  green, 
suggested  timing  phase  4  is  25.7  sees  green. 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/MASSACHUSETTS/SOUTHHAMPTON/X-WAY  RAMPS 

EXISTING  CONDITIONS  -  AM  PEAK  HOUR 

date: 08-13-1989  time:04:26:47 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=P18I13AM    GEOMETRICS=P18I13 

LOCATED  IN  CBD:N 


SIGNAL=P18I13 


VOLUME  & 

;  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   412 

385 

1 

2   2   0 

11.0  12.0 

0.0 

0 

WB   404 

843 

0 

13   0 

12.0  12.0 

0.0 

0 

NB    11 

506 

294 

13   0 

11.0  12.0 

0.0 

0 

SB   242 

621 

837 

12   2 

10.0  12.0 

10.0 

0 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   3.0% 
WB   0.0%  13.0% 
NB   0.0%  10.0% 
SB   0.0%  10.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 
920     0    N      4.0     3 
920     0    N      4.0     3 
920     0    N      4.0     3 
920     0    N      4.0     3 


PHASINGS 

EASTBOUND 
1   t   r  p 

1  * 

2  *   * 

3  * 

4  * 


WESTBOUND 
1   t   r  p 
* 

*   * 

* 


NORTHBOUND 
1   t   r   p 

* 
* 
* 


SOUTHBOUND  GREEN 
1   t   r  p 

*      30.2 

*   21.9 

*      *      19.1 

*   *      22.8 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 

A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFK 

EB 

412 

385 

1 

, 

.920 

448 

418 

1 

WB 

404 

843 

0 

, 

.920 

439 

916 

0 

NB 

11 

506 

294 

, 

,920 

12 

550 

320 

SB 

242 

621 

837 

- 

.920 

263 

675 

910 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

1 

DIR 

LN  GROUP 

FLOW 

N 

LU 

V 

Pit 

Prt 

EB 

LT 

448 

2 

1.05 

470 

1.00 

0.00 

EB 

TH-RT 

420 

2 

1.05 

441 

0.00 

0.00 

WB 

LT 

439 

1 

1.00 

439 

1.00 

0.00 

WB 

TH 

916 

3 

1.10 

1008 

0.00 

0.00 

NB 

LT 

12 

1 

1.00 

12 

1.00 

0.00 

NB 

TH-RT 

870 

3 

1.10 

957 

0.00 

0.37 

SB 

LT 

263 

1 

1.00 

263 

1.00 

0.00 

SB 

TH 

675 

2 

1.05 

709 

0.00 

0.00 

SB 

RT 

910 

2 

1.05 

955 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
EASTBOUND        439   916     0        100     0     0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

1 

3    0 

0 

WESTBOUND 

448   418 

1 

100 

0 

0 

2 

> 

2 

0 

0 

NORTHBOUND 

263   675   910 

100 

0 

0 

1 

2 

2 

0 

SOUTHBOUND 

12   550   320 

100 

0 

0 

1 

3 

0 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL  N 

Fwid 

Fhv 

Fgr 

Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB   LT 

1800   2 

0.967 

0.985 

1.000 

1. 

000 

1.000 

1. 

,000 

1. 

,000 

0.920 

3154 

EB   TH-RT 

1800   2 

1.000 

0.985 

1.000 

1. 

000 

1.000 

1. 

,000 

1. 

,000 

1.000 

3545 

WB   LT 

1800   1 

1.000 

0.939 

1.000 

1. 

000 

1.000 

1. 

,000 

1. 

,000 

0.950 

1606 

WB   TH 

1800   3 

1.000 

0.939 

1.000 

1. 

000 

1.000 

1. 

,000 

1. 

,000 

1.000 

5070 

NB   LT 

1800   1 

0.967 

0.952 

1.000 

1. 

000 

1.000 

1, 

,000 

1. 

,000 

0.950 

1574 

NB   TH-RT 

1800   3 

1.000 

0.952 

1.000 

1. 

000 

1.000 

1. 

,000 

0. 

,945 

1.000 

4859 

SB   LT 

1800   1 

0.933 

0.952 

1.000 

1. 

000 

1.000 

1. 

,000 

1. 

,000 

0.950 

1520 

SB  TH 

1800   2 

1.000 

0.952 

1.000 

1. 

000 

1.000 

1. 

,000 

1, 

,000 

1.000 

3429 

SB   RT 

1800   2 

0.933 

0.952 

1.000 

1. 

000 

1.000 

1. 

,000 

0. 

.750 

1.000 

2400 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP 

V     s 

v/s 

g/C 

c  v/c 

CRITICAL 

EB   LT 

470  3154 

0.15 

0.30 

952  0. 

,49 

EB   TH-RT 

441  3545 

0.12 

0.22 

778  0, 

.57 

WB   LT 

439  1606 

0.27 

0.30 

484  0, 

,91 

* 

WB   TH 

1008  5070 

0.20 

0.22  : 

1112  0, 

,91 

* 

NB   LT 

12  1574 

0.01 

0.19 

301  0, 

.04 

NB   TH-RT 

957  4859 

0.20 

0.23  : 

1108  0, 

.86 

SB   LT 

263  1520 

0.17 

0.19 

290  0, 

.91 

* 

SB   TH 

709  3429 

0.21 

0.23 

782  0, 

.91 

* 

SB   RT 

955  2400 

0.40 

0.72  : 

1730  0, 

.55 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.85  TOTAL  V/C=  0.91 
LEVEL  OF  SERVICE  WORKSHEET 


DIR 

LN  GROUP 

v/c 

g/C 

C 

dl 

c 

d2 

PF    I 

)elay  LO 

S  A 

vg  Q   « 

)5%  ' 

EB 

LT 

0.49 

0.30 

100.0 

21.77 

952 

0.34 

1.00 

22.12 

C 

8.7 

9 

EB 

TH-RT 

0.57 

0.22 

100.0 

26.45 

778 

0.74 

0.85 

23.11 

C 

9.1 

9 

WB 

LT 

0.91 

0.30 

100.0 

25.50 

484 

14.66 

1.00 

40.16 

E 

9.2 

16 

WB 

TH 

0.91 

0.22 

100.0 

28.91 

1112 

7.69 

0.85 

31.10 

D 

19.9 

25 

NB 

LT 

0.04 

0.19 

100.0 

25.07 

301 

0.00 

1.00 

25.07 

D 

0.3 

1 

NB 

TH-RT 

0.86 

0.23 

100.0 

28.19 

1108 

5.12 

0.85 

28.32 

D 

18.6 

21 

SB 

LT 

0.91 

0.19 

100.0 

30.08 

290 

21.15 

1.00 

51.23 

E 

6.7 

12 

SB 

TH 

0.91 

0.23 

100.0 

28.54 

782 

10.19 

0.85 

32.92 

D 

14.5 

19 

SB 

RT 

0.55 

0.72 

100.0 

4.92 

1730 

0.30 

0.85 

4.44 

A 

7.1 

7 

DIR  Delay  LOS 

EB  22.60   C 

WB   33.85   D 

NB   28.28   D 

SB   21.30   C 

INTERSECTION  DELAY 


=  26.27  INTERSECTION  LOS=D 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


58.2  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/MASSACHUSETTS/SOUTHHAMPTON/X-WAY  RAMPS 

EXISTING  CONDITIONS  -  PM  PEAK  HOUR 

date: 08-13-1989  time: 04: 33: 07 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=P18I13PM    GEOMETRICS=P18I13      SIGNAL=P18I13 

LOCATED  IN  CBD:N 


VOLUME  & 

;  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   676 

353 

2 

2   2   0 

11.0  12.0 

0.0 

0 

HB   323 

385 

0 

13   0 

12.0  12.0 

0.0 

0 

NB    18 

562 

337 

13   0 

11.0  12.0 

0.0 

0 

SB   181 

749 

597 

12   2 

10.0  12.0 

10.0 

0 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   3.0% 
WB   0.0%  13.0% 
NB   0.0%  10.0% 
SB   0.0%  10.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS  ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 

930     0    N      4.0  3 

930     0    N      4.0  3 

930     0    N      4.0  3 

930     0    N      4.0  3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  *   * 

3  * 

4  * 


WESTBOUND 
1   t   r   p 


* 
* 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*  *      * 


REEN 

Y+R 

PRE/ACT 

31.2 

0 

A 

14.6 

3 

A 

16.5 

0 

A 

31.8 

3 

A 

CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

676 

353 

2 

, 

.930 

727 

380 

2 

WB 

323 

385 

0 

, 

.930 

347 

414 

0 

NB 

18 

562 

337 

, 

.930 

19 

604 

362 

SB 

181 

749 

597 

- 

.930 

195 

805 

642 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N 

LU 

V 

Pit 

Prt 

EB 

LT 

727 

2 

1.05 

763 

1.00 

0.00 

EB 

TH-RT 

382 

2 

1.05 

401 

0.00 

0.01 

WB 

LT 

347 

1 

1.00 

347 

1.00 

0.00 

WB 

TH 

414 

3 

1.10 

455 

0.00 

0.00 

NB 

LT 

19 

1 

1.00 

19 

1.00 

0.00 

NB 

TH-RT 

967 

3 

1.10 

1063 

0.00 

0.37 

SB 

LT 

195 

1 

1.00 

195 

1.00 

0.00 

SB 

TH 

805 

2 

1.05 

846 

0.00 

0.00 

SB 

RT 

642 

2 

1.05 

674 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
EASTBOUND        347   414     0        100     0   .  0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

1 

3    0 

0 

WESTBOUND 

727   380 

2        100 

0 

0 

2 

2 

0 

0 

NORTHBOUND 

195   805   642        100 

0 

0 

1 

2 

2 

0 

SOUTHBOUND 

19   604   362        100 

0 

0 

1 

3 

0 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL  N 

Fwid 

Fhv   Fgr 

Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB   LT 

1800   2 

0.967 

0.985  1.000 

1. 

000 

1.000 

1.000 

1. 

.000 

0.920 

3154 

EB   TH-RT 

1800   2 

1.000 

0.985  1.000 

1. 

000 

1.000 

1.000 

0. 

.999 

1.000 

3544 

WB   LT 

1800   1 

1.000 

0.939  1.000 

1. 

000 

1.000 

1.000 

1. 

.000 

0.950 

1606 

WB   TH 

1800   3 

1.000 

0.939  1.000 

1. 

000 

1.000 

1.000 

1. 

.000 

1.000 

5070 

NB   LT 

1800   1 

0.967 

0.952  1.000 

1. 

000 

1.000 

1.000 

1. 

.000 

0.950 

1574 

NB   TH-RT 

1800   3 

1.000 

0.952  1.000 

1. 

000 

1.000 

1.000 

0. 

.944 

1.000 

4854 

SB   LT 

1800   1 

0.933 

0.952  1.000 

1. 

000 

1.000 

1.000 

1. 

.000 

0.950 

1520 

SB  TH 

1800   2 

1.000 

0.952  1.000 

1. 

000 

1.000 

1.000 

1. 

.000 

1.000 

3429 

SB  RT 

1800   2 

0.933 

0.952  1.000 

1. 

000 

1.000 

1.000 

0. 

.750 

1.000 

2400 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP 

V     s 

V/S 

g/C    c 

V/C 

CRITICAL 

EB   LT 

763  3154 

0.24 

0.31   983 

0. 

,78 

* 

EB   TH-RT 

401  3544 

0.11 

0.15   516 

0, 

,78 

* 

WB   LT 

347  1606 

0.22 

0.31   500 

0. 

,69 

WB   TH 

455  5070 

0.09 

0.15   739 

0, 

,62 

NB   LT 

19  1574 

0.01 

0.16   260 

0. 

,07 

NB   TH-RT 

1063  4854 

0.22 

0.32  1542 

0. 

,69 

SB   LT 

195  1520 

0.13 

0.16   251 

0. 

,78 

* 

SB   TH 

846  3429 

0.25 

0.32  1089 

0. 

,78 

* 

SB   RT 

674  2400 

0.28 

0.79  1906 

0. 

,35 

cyct,f;=ioo.o 

LOST=  6.0 

SUM 

V/S  CRIT= 

0, 

,73 

TOTAL  V/C 

:=  0.7£ 

J 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c   g/C    C     dl     c      d2    PF    Delay  LOS  Avg  Q   95%  Q 


EB 

LT 

0.78 

0.31 

100.0 

23.75 

983 

2.78 

1.00 

26.53 

D 

13.9 

17 

EB 

TH-RT 

0.78 

0.15 

100.0 

31.27 

516 

5.06 

0.85 

30.88 

D 

9.1 

11 

WB 

LT 

0.69 

0.31 

100.0 

22.97 

500 

2.86 

1.00 

25.83 

D 

6.6 

8 

WB 

TH 

0.62 

0.15 

100.0 

30.47 

739 

1.12 

0.85 

26.85 

D 

9.8 

10 

NB 

LT 

0.07 

0.16 

100.0 

26.83 

260 

0.00 

1.00 

26.83 

D 

0.4 

1 

NB 

TH-RT 

0.69 

0.32 

100.0 

22.65 

1542 

0.93 

0.85 

20.05 

C 

18.3 

18 

SB 

LT 

0.78 

0.16 

100.0 

30.39 

251 

9.58 

1.00 

39.97 

D 

4.5 

7 

SB 

TH 

0.78 

0.32 

100.0 

23.48 

1089 

2.52 

0.85 

22.10 

C 

15.3 

16 

SB 

RT 

0.35 

0.79 

100.0 

2.24 

1906 

0.05 

0.85 

1.94 

A 

3.7 

4 

DIR  Delay  LOS 

EB   28.03   D 

WB   26.41   D 

NB   20.17   C 

SB   16.20   C 

INTERSECTION  DELAY  =  21.71  INTERSECTION  LOS=C 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   25.9  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/MASSACHUSETTS/SOUTHHAMPTON/X-WAY  RAMPS 

EXISTING  CONDITIONS  -  SAT  PEAK  HOUR 

date: 08-17-1989  time: 11: 19:27 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=P18I13S     GEOMETRICS=P18I13      SIGNAL=P18I13 

LOCATED  IN  CBD:N 


VOLUME  & 

;  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   507 

264 

2 

2   2   0 

11.0  12.0 

0.0 

0 

WB   242 

289 

0 

13   0 

12.0  12.0 

0.0 

0 

NB    14 

422 

253 

13   0 

11.0  12.0 

0.0 

0 

SB   136 

562 

434 

12   2 

10.0  12.0 

10.0 

0 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   5.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
920     0    N      4.0     3 
,920     0    N      4.0     3 
920     0    N      4.0     3 


.920 


N 


4.0 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  *   * 

3  * 

4  * 


WESTBOUND 
1   t   r   p 

*   * 

* 
* 


NORTHBOUND 
1   t   r   p 

* 
* 

*   * 


SOUTHBOUND  GREEN 
1   t   r   p 

*      31.7 

*   14.8 

*      *      16.2 

*   *      31.2 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

507 

264 

2 

< 

.920 

551 

287 

2 

WB 

242 

289 

0 

, 

.920 

263 

314 

0 

NB 

14 

422 

253 

, 

.920 

15 

459 

275 

SB 

136 

562 

434 

■ 

.920 

148 

611 

472 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N 

LU 

V 

Pit 

Prt 

EB 

LT 

551 

2 

1.05 

579 

1.00 

0.00 

EB 

TH-RT 

289 

2 

1.05 

304 

0.00 

0.01 

WB 

LT 

263 

1 

1.00 

263 

1.00 

0.00 

WB 

TH 

314 

3 

1.10 

346 

0.00 

0.00 

NB 

LT 

15 

1 

1.00 

15 

1.00 

0.00 

NB 

TH-RT 

734 

3 

1.10 

807 

0.00 

0.37 

SB 

LT 

148 

1 

1.00 

148 

1.00 

0.00 

SB 

TH 

611 

2 

1.05 

641 

0.00 

0.00 

SB 

RT 

472 

2 

1.05 

495 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  aPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT  TH  RT  LT  TH  RT 
EASTBOUND  263  314  0  100  0  0 
WESTBOUND        551   287     2        100     0     0 


# 

LANES 

OPPOSING 

,T 

TH   RT 

VOLUME 

1 

3    0 

0 

2 

2    0 

0 

NORTHBOUND 

148   611   472 

100 

0 

0 

1 

2 

2 

0 

SOUTHBOUND 

15   459   275 

100 

0 

0 

1 

3 

0 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL  N 

Fwid 

Fhv 

Fgr 

Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB   LT 

1800   2 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000  1. 

.000 

0.920 

3170 

EB   TH-RT 

1800   2 

1.000 

0.990 

1.000 

1.000 

1.000 

1.000  0. 

.999 

1.000 

3560 

WB   LT 

1800   1 

1.000 

0.976 

1.000 

1.000 

1.000 

1.000  1. 

.000 

0.950 

1668 

WB   TH 

1800   3 

1.000 

0.976 

1.000 

1.000 

1.000 

1.000  1. 

.000 

1.000 

5268 

NB   LT 

1800   1 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000  1, 

.000 

0.950 

1637 

NB   TH-RT 

1800   3 

1.000 

0.990 

1.000 

1.000 

1.000 

1.000  0. 

.944 

1.000 

5046 

SB   LT 

1800   1 

0.933 

0.990 

1.000 

1.000 

1.000 

1.000  1, 

.000 

0.950 

1580 

SB   TH 

1800   2 

1.000 

0.990 

1.000 

1.000 

1.000 

1.000  1. 

.000 

1.000 

3564 

SB   RT 

1800   2 

0.933 

0.990 

1.000 

1.000 

1.000 

1.000  0. 

.750 

1.000 

2495 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP 

V     s 

v/s 

g/c 

c   v/c   CRITICAL 

EB   LT 

579  3170 

0.18 

0.32  : 

1005  0, 

.58 

* 

EB   TH-RT 

304  3560 

0.09 

0.15 

527  0. 

.58 

* 

WB   LT 

263  1668 

0.16 

0.32 

529  0, 

.50 

WB   TH 

346  5268 

0.07 

0.15 

780  0, 

.44 

NB   LT 

15  1637 

0.01 

0.16 

266  0, 

.06 

NB   TH-RT 

807  5046 

0.16 

0.31  : 

L577  0, 

.51 

SB   LT 

148  1580 

0.09 

0.16 

257  0, 

.58 

* 

SB   TH 

641  3564 

0.18 

0.31  : 

L114  0, 

.58 

* 

SB   RT 

495  2495 

0.20 

0.79  : 

L976  0, 

.25 

CYCLE=100.0 

LOST=  6.0 

SUM 

v/s  CRIT=  0, 

.54  TOTAL  V/( 

:=  0.58 

LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C    C 


dl 


d2    PF   Delay  LOS  Avg  Q  95%  Q 


EB 

LT 

0.58 

0.32 

100.0 

21.69 

1005 

0.61 

1.00 

22.30 

C 

10.5 

11 

EB 

TH-RT 

0.58 

0.15 

100.0 

30.15 

527 

1.15 

0.85 

26.61 

D 

6.8 

7 

WB 

LT 

0.50 

0.32 

100.0 

21.05 

529 

0.63 

1.00 

21.68 

C 

5.0 

6 

WB 

TH 

0.44 

0.15 

100.0 

29.52 

780 

0.27 

0.85 

. 25.32 

D 

7.4 

8 

NB 

LT 

0.06 

0.16 

100.0 

26.91 

266 

0.00 

1.00 

26.91 

D 

0.4 

1 

NB 

TH-RT 

0.51 

0.31 

100.0 

21.38 

1577 

0.24 

0.85 

18.38 

C 

14.0 

14 

SB 

LT 

0.58 

0.16 

100.0 

29.41 

257 

2.32 

1.00 

31.72 

D 

3.4 

5 

SB 

TH 

0.58 

0.31 

100.0 

21.90 

1114 

0.55 

0.85 

19.09 

C 

11.7 

12 

SB 

RT 

0.25 

0.79 

100.0 

2.05 

1976 

0.01 

0.85 

1.76 

A 

2.7 

3 

DIR  Delay  LOS 

EB  23.78   C 

WB   23.75   C 

NB   18.54   C 

SB   13.86   B 

INTERSECTION  DELAY 


=  19.03  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


13.9  SECONDS 


Level  of  Service  Calculations: 

No  Build  (1996)  Conditions 
(AM,  PM  and  SAT  peak  hours) 

-  Tremont/Ruggles/Whittier 

-  Tremont/Melnea  Cass 

-  Ruggles/Busway 

-  Tremont/Prentiss 

-  Huntington/Ruggles 

-  Tremont/Columbus/New  Dudley 

-  Parker/Ruggles 

-  Melnea  Cass/Columbus/Busway 

-  Melnea  Cass/Washington 

-  Melnea  Cass/Massachusetts/Southampton/ 
Expressway  Ramps 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/RUGGLES/WHITTIER 

NO  BUILD  CONDITIONS  -  AM  PEAK  HOUR 

date: 08-15-1989  time: 09:29: 15 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I1NBAM      GE0METRICS=P18I1M 

LOCATED  IN  CBD:N 


SIGNAL=P18I1M 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB   702     0 

307 

2   0   1 

11.0   0.0  15.0 

50 

WB    40    36 

24 

0   10 

0.0  12.0   0.0 

24 

NB   478  1495 

0 

13   0 

11.0  11.0   0.0 

42 

SB     0   898 

902 

0   2   1 

0.0  11.0  15.0 

42 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB  -2.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
Y      2     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.960    50    N     16.5     3 
.960    50    N     16.5     3 
.960    50    N     14.5     3 
.960   100    N     14.5     3 


PHASINGS 

EASTBOUND 

1   t  r   p 

1  * 

2  * 

3  *  * 

4  *  * 


WESTBOUND 
1   t   r   p 

* 

* 
*   *   * 


NORTHBOUND 
1   t   r   p 

*  * 

*  * 

* 
* 


SOUTHBOUND  GREEN 
1   t   r   p 

*  25.1 
*   *      35.3 

*      23.7 

*  9.9 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF   LTFR  THFR 

RTFR 

EB    702     0 

307 

.960    731     0 

320 

WB     40    36 

24 

.960     42    38 

25 

NB    478  1495 

0 

.960    498  1557 

0 

SB      0   898 

902 

.960      0   935 

940 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT 

731 

2  1.05   768  1.00 

0.00 

EB   RT 

320 

1  1.00   320  0.00 

1.00 

WB   LT-TH-RT 

104 

1  1.00   104  0.40 

0.24 

NB   LT 

498 

1  1.00   498  1.00 

0.00 

NB   TH 

1557 

3  1.10  1713  0.00 

0.00 

SB   TH 

935 

2  1.05   982  0.00 

0.00 

SB   RT 

940 

1  1.00   940  0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

T.KFT  TURN 

OPPOSING  AI 

'PROAi 

BEING  OPPOSED 

VOLUMES      %  oppos: 

LT    TH    RT 

LT 

EASTBOUND 

42 

!    38    25 

100 

WESTBOUND 

73] 

0   320 

0 

NORTHBOUND 

C 

)   935   940 

100 

TH  RT 

100  100 

0  0 

100  0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

1    0 

63 

2 

0    1 

0 

0 

2    1 

935 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
EB  LT  1800  2  0.967  0.990  1.010  1.000  1.000  1.000  1.000  0.920  3202 
EB  RT  1800  1  1.100  0.990  1.010  1.000  1.000  1.000  0.836  1.000  1656 
WB   LT-TH-RT   1800   1  1.000  0.990  1.000  0.890  1.000  1.000  0.856  0.836  1136 


NB 

LT 

NB 

TH 

SB 

TH 

SB 

RT 

CAPACITY  i 

\Uk. 

DIR 

LN 

GROUP 

EB 

LT 

EB 

RT 

WB 

LT- 

■TH- 

-RT 

NB 

LT 

NB 

TH 

SB 
SB 

TH 
RT 

1800  1  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 

1800  3  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  5168 

1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 

1800  1  1.100  0.990  1.000  1.000  1.000  1.000  0.836  1.000  1638 


V  s  v/s  g/C 
768  3202  0.19  0.24 
320  1656  0.19  0.59 
104  1136  0.09  0.10 
498  1637  0.23  0.25 
1713  5168  0.33  0.60  3119  0.55 
982  3446  0.29  0.35  1215  0.81 
940  1638  0.57  0.59   967  0.97 


c 

V/C   C 

:rit 

904 

0.81 

973 

0.33 

113 

0.93 

* 

535 

0.93 

* 

CyCLE=100.0   LOST=  3.0   SUM  V/S  CRIT=  0.90  TOTAL  V/C=  0.93 

FOR  THE  EASTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 

RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
70  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   75  ON  THE  PERMISSIVE  PHASE 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   56  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C    C 


dl 


d2 


PF   Delay  LOS  Avg  Q  95%  Q 


EB 

LT 

0.81 

0.34 

100.0 

22.98 

904 

3.88 

1.00 

26.86 

D 

15.5 

17 

EB 

RT 

0.33 

0.59 

100.0 

8.01 

973 

0.08 

0.85 

6.88 

B 

3.7 

4 

WB 

LT-TH-RT 

0.93 

0.10 

100.0 

33.95 

113 

43.70 

0.85 

66.01 

F 

3.2 

7 

NB 

LT 

0.93 

0.60 

100.0 

13.62 

535 

16.63 

1.00 

30.25 

D 

10.4 

13 

NB 

TH 

0.55 

0.60 

100.0 

8.94 

3119 

0.16 

0.85 

7.74 

B 

17.2 

17 

SB 

TH 

0.81 

0.35 

100.0 

22.28 

1215 

2.95 

0.85 

21.45 

C 

16.8 

18 

SB 

RT 

0.97 

0.59 

100.0 

14.98 

967 

16.67 

0.85 

26.90 

D 

12.4 

22 

DIR  Delay  LOS 

EB   20.98   C 

WB   66.01   F 

NB   12.81   B 

SB   24.11   C 

INTERSECTION  DELAY 


=  19.60  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   55.4  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  25.2  sees  green, 
suggested  timing  phase  2  is   35.2  sees  green, 
suggested  timing  phase  3  is   23.7  sees  green, 
suggested  timing  phase  4  is   9.9  sees  green, 


0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 
0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/RUGGLES/WHITTIER 

NO  BUILD  CONDITIONS  -  PM  PEAK  HOUR 

date: 08-15-1989  time:09: 34 : 35 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I1NBPM      GE0METRICS=P18I1M 

LOCATED  IN  CBD:N 


SIGNAL=P18I1M 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB   911     0 

345 

2   0   1 

11.0   0.0  15.0 

50 

WB    40    20 

26 

0   10 

0.0  10.0   0.0 

24 

NB   370  1183 

0 

13   0 

11.0  11.0   0.0 

42 

SB     0  1365 

1049 

0   2   1 

0.0  11.0  15.0 

42 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 

EB  -2.0%  2.0% 

WB   0.0%  2.0% 

NB   0.0%  2.0% 

SB   0.0%  2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
Y      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.940    50    N     16.5     3 
.940    50    N     16.5     3 
.940    50    N     14.5     3 
.940   100    N     14.5     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

* 


1 
2 
3 
4 


WESTBOUND 
1   t   r  p 

* 
* 


NORTHBOUND 
1  t  r  p 
*   * 

* 
* 


SOUTHBOUND  GREEN 
1   t   r   p 

*  18.9 
*   *      42.4 

*      25.1 

*  7.6 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART  1  (MOVEMI 

SNT  ADJUSTMENTS) 

DIR   LTV   THV 

RTV 

PHF   LTFR  THFR 

RTFR 

EB    911     0 

345 

.940    969     0 

367 

WB     40    20 

26 

.940     43    21 

28 

NB    370  1183 

0 

.940    394  1259 

0 

SB      0  1365 

1049 

.940      0  1452 

1116 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT 

969 

2  1.05  1018  1.00 

0.00 

EB   RT 

367 

1  1.00   367  0.00 

1.00 

WB   LT-TH-RT 

91 

1  1.00    91  0.47 

0.30 

NB   LT 

394 

1  1.00   394  1.00 

0.00 

NB   TH 

1259 

3  1.10  1384  0.00 

0.00 

SB   TH 

1452 

2  1.05  1525  0.00 

0.00 

SB   RT 

1116 

1  1.00  1116  0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT    TH    RT 

LT    TH    RT 

LT 

TH   RT 

VOLUME 

EASTBOUND 

43 

1    21    28 

100   100   100 

0 

1    0 

49 

WESTBOUND 

96S 

»     0   367 

0     0     0 

2 

0    1 

0 

NORTHBOUND 

C 

)  1452  1116 

100   100     0 

0 

2    1 

1399 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
EB  LT  1800  2  0.967  0.990  1.010  1.000  1.000  1.000  1.000  0.920  3202 
EB  RT  1800  1  1.100  0.990  1.010  1.000  1.000  1.000  0.835  1.000  1653 
WB   LT-TH-RT   1800   1  0.933  0.990  1.000  1.000  1.000  1.000  0.845  0.826  1161 


NB  LT  1800  1  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 

NB  TH  1800  3  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  5168 

SB  TH  1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 

SB  RT  1800  1  1.100  0.990  1.000  1.000  1.000  1.000  0.835  1.000  1637 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    v    s  v/s   g/C    c  v/c   CRITICAL 

EB   LT        1018  3202  0.26  0.25   927  1.05      * 

EB   RT         367  1653  0.22  0.52   852  0.43 

WB   LT-TH-RT    91  1161  0.08  0.08    88  1.04      * 

NB   LT         394  1637  0.20  0.19   378  1.04      * 

NB   TH        1384  5168  0.27  0.61  3169  0.44 

SB  TH        1525  3446  0.44  0.42  1462  1.04      * 

SB   RT        1116  1637  0.68  0.68  1106  1.01 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.98  TOTAL  V/C-   1.04 

FOR  THE  EASTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 

RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
70  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   53  ON  THE  PERMISSIVE  PHASE 

FOR  THE  NORTHBOUND  PROTECTED/ PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   0  ON  THE  PERMISSIVE  PHASE 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c   g/C    C     dl     c      d2    PF  Delay  LOS  Avg  Q  95%  Q 

EB   LT        1.05  0.33  100.0  26.16   927  35.40  1.00  61.55  F  26.6  51 

EB   RT        0.43  0.52  100.0  11.46   852     0.23  0.85  9.93  B  4.9  5 

WB   LT-TH-RT  1.04  0.08  100.0  35.25    88  90.51  0.85  106.90  F  3.9  9 

NB   LT        1.04  0.61  100.0  15.74   378  47.95  1.00  63.68  F  11.4  22 

NB   TH        0.44  0.61  100.0    7.77  3169     0.06  0.85  6.66  B  13.5  14 

SB   TH        1.04  0.42  100.0  22.59  1462  29.72  0.85  44.46  E  29.5  55 

SB   RT        1.01  0.68  100.0  12,56  1106  22.91  0.85  30.15  D  14.4  29 

DIR  Delay  LOS 

EB   47.87   E 

WB  106.90   F 

NB   19.28   C 

SB   38.42   D 

INTERSECTION  DELAY  =  35.93  INTERSECTION  LOS=D 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 

for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is   18.8  sees  green,    0.0  sees  yellow  +  red  clear 

suggested  timing  phase  2  is   42.4  sees  green,    3.0  sees  yellow  +  red  clear 

suggested  timing  phase  3  is  25.2  sees  green,    0.0  sees  yellow  +  red  clear 

suggested  timing  phase  4  is   7.6  sees  green,    3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/RUGGLES/WHITTIER 

NO  BUILD  CONDITIONS  -  SAT  PEAK  HOUR 

date: 08-15-1989  time: 09: 39: 17 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I1NBSAT     GE0METRICS=P18I1M 

LOCATED  IN  CBD:N 


SIGNAL=P18I1M 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB   622     0 

288 

2   0   1 

11.0   0.0  15.0 

50 

WB    16    14 

17 

0   10 

0.0  10.0   0.0 

24 

NB   290  1076 

0 

13   0 

11.0  11.0   0.0 

42 

SB     0  1191 

400 

0   2   1 

0.0  11.0  15.0 

42 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB  -2.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
Y      2     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.920    50    N     16.5     3 
.920    50    N     16.5     3 
.920    50    N     14.5     3 
.920    50    N     14.5     3 


PHASINGS 

EASTBOUND 

1   t  r  p 

1  * 

2  * 

3  *  * 

4  *  * 


WESTBOUND 
1   t   r  p 

* 


NORTHBOUND 
1  t  r  p 

*  * 

*  * 

* 


SOUTHBOUND  GREEN 
1  t  r  p 

*  18.1 
*   *      48.1 

*      22.0 

*  5.9 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV 

RTV 

PHF   LTFR  THFR 

RTFR 

EB    622     0 

288 

.920    676     0 

313 

WB     16    14 

17 

.920     17    15 

18 

NB    290  1076 

0 

.920    315  1170 

0 

SB      0  1191 

400 

.920      0  1295 

435 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT 

676 

2  1.05   710  1.00 

0.00 

EB   RT 

313 

1  1.00   313  0.00 

1.00 

WB   LT-TH-RT 

51 

1  1.00    51  0.34 

0.36 

NB   LT 

315 

1  1.00   315  1.00 

0.00 

NB   TH 

1170 

3  1.10  1287  0.00 

0.00 

SB   TH 

1295 

2  1.05  1359  0.00 

0.00 

SB   RT 

435 

1  1.00   435  0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEFT  TURN 

OPPOSING  AI 

?PROAi 

BEING  OPPOSED 

VOLUMES       %  OPPOS 

LT    TH    RT 

LT 

EASTBOUND 

17    15    18 

100 

WESTBOUND 

676     0   313 

0 

NORTHBOUND 

0  1295   435 

100 

TH  RT 

100  100 

0  0 

100  0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

1    0 

34 

2 

0    1 

0 

0 

2    1 

1295 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
EB  LT  1800  2  0.967  0.990  1.010  1.000  1.000  1.000  1.000  0.920  3202 
EB  RT  1800  1  1.100  0.990  1.010  1.000  1.000  1.000  0.836  1.000  1654 
WB   LT-TH-RT   1800   1  0.933  0.990  1.000  0.890  1.000  1.000  0.843  0.846  1055 


NB 

LT 

NB 

TH 

SB 

TH 

SB 

RT 

CAPACITY  ; 

^a: 

DIR 

LN 

GROUP 

EB 

LT 

EB 

RT 

WB 

LT- 

•TH- 

-RT 

NB 

LT 

NB 

TH 

SB 

TH 

SB 

RT 

1800  1  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 

1800  3  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  5168 

1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 

1800  1  1.100  0.990  1.000  1.000  1.000  1.000  0.834  1.000  1634 


V    s  v/s   g/C 

710  3202  0.18  0.22 

313  1654  0.19  0.46 

51  1055  0.05  0.06 


c   v/c 

822  0.82 

760  0.41 

62  0.82 

384  0.82 


315  1637  0.15  0.18 
1287  5168  0.25  0.66  3418  0.38 
1359  3446  0.39  0.48  1656  0.82 

435  1634  0.27  0.70  1144  0.38 


CRITICAL 

* 
* 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.77  TOTAL  V/C=  0.82 

FOR  THE  EASTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 

RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
70  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   49  ON  THE  PERMISSIVE  PHASE 

FOR  THE  NORTHBOUND  PROTECTED/ PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   19  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C 


dl 


d2    PF   Delay  LOS  Avg  Q   95%  Q 


EB 

LT 

0.82 

0.28 

100.0 

25.66 

822 

4.76 

1.00 

30.41 

D 

14.7 

18 

EB 

RT 

0.41 

0.46 

100.0 

13.70 

760 

0.21 

0.85 

11.82 

B 

4.7 

5 

WB 

LT-TH-RT 

0.82 

0.06 

100.0 

35.36 

62 

36.61 

0.85 

61.18 

F 

1.5 

3 

NB 

LT 

0.82 

0.66 

100.0 

9.54 

384 

9.15 

1.00 

18.69 

C 

7.2 

7 

NB 

TH 

0.38 

0.66 

100.0 

5.80 

3418 

0.03 

0.85 

4.96 

A 

11.0 

11 

SB 

TH 

0.82 

0.48 

100.0 

16.93 

1656 

2.44 

0.85 

16.47 

C 

18.7 

19 

SB 

RT 

0.38 

0.70 

100.0 

4.65 

1144 

0.11 

0.85 

4.05 

A 

3.6 

4 

DIR  Delay  LOS 

EB   24.72   C 

WB   61.18   F 

NB    7.66   B 

SB   13.46   B 

INTERSECTION  DELAY 


=  14.50  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   32.0  SECONDS 


for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  18.1  sees  green, 
suggested  timing  phase  2  is  48.0  sees  green, 
suggested  timing  phase  3  is  22.0  sees  green, 
suggested  timing  phase  4  is   5.9  sees  green, 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

NO  BUILD  CONDITIONS  -  AM  PEAK  HOUR 

date: 08-15-1989  time: 08:05:22 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2NBAM      GEOMETRICS=P18INT2     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLl 

JME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR 

LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB 

5    72 

254 

Oil 

0.0  11.0  11.0 

44 

WB 

0  1447 

68 

0   3   0 

0.0  11.0   0.0 

49 

NB 

583   923 

0 

0   2   0 

0.0  13.0   0.0 

56 

SB 

62   498 

1 

0   2   0 

0.0  14.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,950    50    N     16.3     3 
,950    50    N     16.3     3 
,950    50    N     15.0     3 
,950    50    N     15.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 
1   t   r   p 

* 
* 


NORTHBOUND 
1   t   r   p 

*  * 

*  * 

* 


SOUTHBOUND  GREEN 
1   t   r   p 

12.6 
*   *   *      40.7 

*  32.7 

*  5.0 


Y+R  PRE/ACT 


0 
3 
3 
3 


A 

A 
A 
A 


CYCLE=  100. 0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF   LTFR  THFR 

RTFR 

EB      5    72 

254 

.950      5    76 

267 

WB      0  1447 

68 

.950      0  1523 

72 

NB    583   923 

0 

.950    614   972 

0 

SB     62   498 

1 

.950     65   524 

1 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT-TH 

81 

1  1.00    81  0.06 

0.00 

EB   RT 

267 

1  1.00   267  0.00 

1.00 

WB   TH-RT 

1595 

3  1.10  1754  0.00 

0.04 

NB   LT-TH 

1585 

2  1.05  1665  0.39 

0.00 

1 

SB   LT-TH-RT 

591 

2  1.05   620  0.11 

0.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

LI 

TH    RT 

LT    TH 

RT 

EASTBOUND 

0 

1  1523    72 

0     0 

0 

NORTHBOUND 

65 

;   524     1 

100   100 

100 

SOUTHBOUND 

614 

972     0 

76    76 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL  N   Fwid    Fhv 

Fgr  Fpark 

Fbus 

Fi 

EB   LT-TH 

1800 

1  0.967  0.990  1. 

,000  1.000 

1.000 

EB   RT 

1800 

1  0.967  0.990  1. 

,000  1.000 

1.000 

WB  TH-RT 

1800 

3  0.967  0.990  1. 

,000  1.000 

1.000 

NB   LT-TH 

1800 

2  1.033  0.990  1. 

,000  1.000 

1.000 

SB   LT-TH-RT 

1800 

2  1.067  0.990  1. 

,000  1.000 

1.000 

#  LANES 
LT   TH   RT 
0    3    0 
0    2    0 
0    2    0 


OPPOSING 
VOLUME 
0 
591 
1212 


000 
000 
000 


Frt 
1.000 
0.843 
0.992 


000  1.000 
000  1.000 


Fit  s 
,890  1533 
,000  1453 
,000  5128 
,810  2982 
,549  2087 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt  Pit  No   Vo  Plto 

SB  100   41   2   591   591    65  0.11   2  1212  0.39 

CALCULATIONS 

DIR  Sop     Yo      Gu     Fs     PI      Gq     Pt 

SB  2443  0.496   0.000  0.118  1.000  40.731  0.000 


Gf 
0.000 


El     Fm    Fit 
9.554  0.098  0.549 


CAPACITY  ANALYSIS  WORKSHEET 


DIR 

LN 

GROUP 

EB 

LT- 

-TH 

EB 

RT 

WB 

TH- 

-RT 

NB 

LT- 

-TH 

SB 

LT- 

-TH- 

•RT 

CYCT,E=100. 

0 

V    s   v/s   g/C    c  v/c  CRITICAL 

81  1533  0.05  0.05    77  1.05  * 
267  1453  0.18  0.18   256  1.05 

1754  5128  0.34  0.33  1675  1.05  * 

1665  2982  0.56  0.53  1589  1.05  * 
620  2087  0.30  0.41   850  0.73 

LOST=  9.0   SUM  V/S  CRIT=  0.95  TOTAL  V/C=  1.05 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c  g/C  C 
EB  LT-TH  1.05  0.05  100.0 
EB  RT  1.05  0.18  100.0 
WB  TH-RT  1.05  0.3  3  100.0 
NB  LT-TH  1.05  0.53  100.0 
SB   LT-TH-RT  0.73  0.41  100.0 


dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

36.17 

77 

97.81 

0.85 

113.88   F 

3.6 

9 

31.61 

256 

57.61 

0.85 

75.84   F 

8.7 

18 

26.19 

1675 

30.03 

0.85 

47.79   E 

36.1 

64 

18.76 

1589 

30.49 

0.85 

41.86   E 

28.7 

56 

18.99 

850 

2.23 

0.85 

18.04   C 

9.7 

10 

DIR  Delay  LOS 

EB   84.69   F 

WB   47.79   E 

NB   41.86   E 

SB   18.04   C 

INTERSECTION  DELAY 


=  44.27  INTERSECTION  LOS=E 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 


for  chosen  cycle  length  100, 
suggested  timing  phase  1  is 
suggested  timing  phase  2  is 
suggested  timing  phase  3  is 
suggested  timing  phase  4  is 


12.5  sees  green, 

40.8  sees  green, 

32.7  sees  green, 

5.0  sees  green, 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

NO  BUILD  CONDITIONS  -  PM  PEAK  HOUR 

date:08-15-1989  time: 08: 11: 58 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2NBPM      GEOMETRICS=P18INT2     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0   249 

563 

Oil 

0.0  11.0  11.0 

44 

WB     0  1581 

51 

0   3   0 

0.0  11.0   0.0 

49 

NB   398   686 

0 

0   2   0 

0.0  13.0   0.0 

56 

SB    81   611 

17 

0   2   0 

0.0  14.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS  ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 
.930    50    N     16.3     3 
.930    50    N     16.3     3 
.930    50    N     15.0     3 
.930    50    N     15.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 
1   t   r   p 


NORTHBOUND 
1   t   r   p 

*   * 

* 
* 


SOUTHBOUND  GREEN 
1   t   r   p 

9.2 
*   *   *      29.9 

*  30.2 

*  21.7 


Y+R  PRE/ACT 


0 
3 
3 
3 


A 
A 

A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB      0   249   563   .930      0   268  605 

WB      0  1581    51   .930      0  1700  55 

NB    398   686     0   .930    428   738  0 

SB     81   611    17   .930     87   657  18 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP 
EB   TH 
EB   RT 
WB   TH-RT 
NB   LT-TH 
SB   LT-TH-RT 


FLOW  N 
268  1 
605 

1755 

1166 
762 


LU  V  Pit  Prt 
1.00  268  0.00  0.00 
1.00  605  0.00  1.00 
1.10  1930  0.00  0.03 
1.05  1224  0.37  0.00 
1.05   800  0.11  0.02 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT  TH  RT  LT  TH  RT 
NORTHBOUND  87  657  18  100  100  100 
SOUTHBOUND       428   738     0         76    76     0 


#  LANES 
LT   TH   RT 
0    2    0 
0    2    0 


OPPOSING 
VOLUME 
762 
892 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   TH 
EB  RT 
WB  TH-RT 
NB   LT-TH 
SB   LT-TH-RT 


IDEAL  N 


1800 
1800 
1800 
1800 
1800 


Fwid   Fhv   Fgr  Fpark  Fbus  Farea   Frt 
0.967  0.990  1.000  1.000  1.000  1.000  1.000 


Fit     s 
1.000  1723 


0.967 
0.967 


0.990  1.000  1.000  1.000  1.000  0.833  1.000  1436 

0.995  1.000  5140 


0.990  1.000  1.000  1.000  1.000 
1.033  0.990  1.000  1.000  1.000  1.000  1.000  0.754  2777 
1.067  0.990  1.000  1.000  1.000  1.000  0.996  0.567  2148 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 

Va   Vm  Vlt  Pit  No   Vo  Plto 
762   762    87  0.11   2   892  0.37 


DIR   C    G   N 
SB  100   30   2 
CALCULATIONS 
DIR  Sop     Yo 
SB  2157  0.413 


Gu     Fs     PI      Gq     Pt      Gf 
0.000  0.318  0.874  29.937  0.126   0.288 


El     Fm   Fit 
3.541  0.135  0.567 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 
EB   TH 
EB   RT 
WB   TH-RT 
NB   LT-TH 
SB   LT-TH-RT 


V     s  v/s   g/C    c  v/c  CRITICAL 
268  1723  0.16  0.22   374  0.72 
605  1436  0.42  0.31   443  1.37      * 

1930  5140  0.38  0.30  1551  1.24      * 

1224  2777  0.44  0.39  1087  1.13 
800  2148  0.37  0.30   643  1.24      * 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  1.17  TOTAL  V/C=  1.24 
LEVEL  OF  SERVICE  WORKSHEET 


DIR  LN  GROUP  v/c  g/C  C 
EB  TH  0.72  0.22  100.0 
EB  RT  1.37  0.31  100.0 
WB  TH-RT  1.24  0.30  100.0 
NB  LT-TH  1.13  0.39  100.0 
SB   LT-TH-RT  1.24  0.30  100.0 


dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

27.59 

374 

4.42 

0.85 

27.21   D 

5.8 

7 

31.39 

443 

255.68 

0.85 

244.01   F 

46.8 

124 

29.67 

1551 

137.68 

0.85 

142.25   F 

86.4 

209 

25.17 

1087 

67.19 

0.85 

78.50   F 

35.3 

77 

29.73 

643 

146.33 

0.85 

149.65   F 

39.1 

96 

DIR  Delay  LOS 

EB  177.53   F 

WB  142.25   F 

NB   78.50   F 

SB  149.65   F 

INTERSECTION  DELAY  =133.70  INTERSECTION  LOS=F 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

NO  BUILD  CONDITIONS  -  SAT  PEAK  HOUR 

date: 08-15-1989  time: 08: 19:42 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2NBSAT     GEOMETRICS=P18INT2     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     7    77 

351 

Oil 

0.0  11.0  11.0 

44 

WB     0   918 

118 

0   3   0 

0.0  11.0   0.0 

49 

NB   283   880 

0 

0   2   0 

0.0  13.0   0.0 

56 

SB    92   576 

28 

0   2   0 

0.0  14.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
950    25    N     16.3     3 
950    25    N     16.3     3 
950    25    N     15.0     3 
950    25    N     15.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 
1   t   r   p 

* 
* 


NORTHBOUND 
1   t   r   p 

* 
* 


SOUTHBOUND  GREEN 
1   t   r   p 

9.3 
*   *   *      40.2 

*  25.9 

*  15.6 


Y+R  PRE/ACT 


0 
3 
3 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 

LTV   THV   RTV    PHF   LTFR  THFR  RTFR 


DIR 

EB 

WB 

NB 

SB 


7 

0 

283 

92 


77 
918 
880 
576 


351 

118 

0 

28 


950 
950 
950 
950 


7 

0 

298 

97 


81  369 

966  124 

926  0 

606  29 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 
WB   TH-RT 
NB   LT-TH 
SB   LT-TH-RT 


FLOW  N 


88 

369 

1091 

1224 

733 


V 
88 


LU 
1.00 
1.00 

1.10  1200 
1.05  1285 
1.05 


Pit  Prt 
0.08  0.00 

369  0.00  1.00 
0.00  0.11 
0.24  0.00 

769  0.13  0.04 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

0   966   124  0     0     0 

97   606    29        100   100   100 

298   926     0         81    81     0 


#  LANES 
LT   TH   RT 
0    3    0 
0    2    0 
0    2    0 


OPPOSING 
VOLUME 
0 
733 
994 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 
WB   TH-RT 
NB   LT-TH 
SB   LT-TH-RT 


IDEAL  N 


1800 
1800 
1800 
1800 
1800 


Fbus  Farea   Frt 
1.000  1.000  1.000  0 


Fwid   Fhv   Fgr  Fpark 
0.967  0.990  1.000  1.000 
0.967  0.990  1.000  1.000  1.000  1.000 
0.967  0.990  1.000  1.000  1.000 
0.990  1.000  1.000 


Fit     s 

888  1529 

1.000  1451 


1.033 

1.067  0.990  1.000  1.000 


0.843 
1.000  0.982  1.000  5073 
1.000  1.000  1.000  0.832  3064 
1.000  1.000  0.993  0.555  2096 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt  Pit  No   Vo  Plto 


SB  100   40   2   733   733    97 

0.13   2   994  0.24 

CALCULATIONS 

DIR  Sop    Yo     Gu    Fs 

PI      Gq 

Pt 

Gf 

El 

Fm   Fit 

SB  2548  0.390   1.868  0.253  1. 

000  38.299  0.000   0. 

.000 

4.439 

0.110  0.555 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V    s   v/s 

g/C    c  v/c 

CRITICAL 

EB   LT-TH       88  1529  0.06  0 

.16   239  0.37 

EB   RT         369  1451  0.25  0 

.25   361  1.02 

* 

WB   TH-RT     1200  5073  0.24  0 

.26  1315  0.91 

* 

NB   LT-TH     1285  3064  0.42  0 

.49  1515  0.85 

SB   LT-TH-RT   769  2096  0.37  0 

.40   842  0.91 

* 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.86 

TOTAL 

V/C= 

0.91 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP   v/c   g/C    C 

dl     C 

d2 

PF 

Delay  LOS  Avg  Q  95%  Q 

EB   LT-TH     0.37  0.16  100.0 

28.71   239 

0.46 

0.85 

24.80 

C    2.1     3 

EB   RT        1.02  0.25  100.0 

28.75   361 

42,70 

0.85 

60.73 

F   10.1    20 

WB  TH-RT     0.91  0.26  100.0 

27.30  1315 

7.09 

0.85 

29.23 

D   22.4    27 

NB   LT-TH     0.85  0.49  100.0 

16.72  1515 

3.37 

0.85 

17.08 

C   17.2    18 

SB   LT-TH-RT  0.91  0.40  100.0 

21.48   842 

10.26 

0.85 

26.98 

D   12.2    17 

DIR  Delay  LOS 

EB   53.79   E 

WB   29.23   D 

NB   17.08   C 

SB   26.98   D 

INTERSECTION  DELAY 


=  27.59  INTERSECTION  LOS=D 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   61.9  SECONDS 


for  chosen  cycle  length  100, 
suggested  timing  phase  1  is 
suggested  timing  phase  2  is 
suggested  timing  phase  3  is 
suggested  timing  phase  4  is 


9.3  sees  green, 
40.2  sees  green, 
25.9  sees  green, 
15.6  sees  green. 


0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

RUGGLES  STREET/ BUSWAY  (OUTBOUND) 

NO  BUILD  CONDITIONS:  AM  PEAK  HOUR 

date:08-18-1989  time: 14 : 30: 49 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I4NBAM      GEOMETRICS=P18INT4F    SIGNAL=P18INT4 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0   910 

0 

0   2   0 

0.0  12.0   0.0 

50 

WB     0  1124 

0 

0   2   0 

0.0  12.0   0.0 

50 

NB     0     0 

0 

0   0   0 

0.0   0.0   0.0 

0 

SB   114     0 

27 

10   1 

15.0   0.0  15.0 

36 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB  0.0%  2.0% 
WB  0.0%  2.0% 
NB  0.0%  0.0% 
SB   2.0%  %100.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.860   200    N     16.5     3 
.860   200    N     16.5     3 
.000     0    N     13.0     0 
.860   100    N     13.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  *  * 

2  * 


WESTBOtJND 
1   t   r   p 
*   * 

* 


NORTHBOUND 
1   t   r   p 


SOUTHBOUND  GREEN 
1   t   r   p 

*   73.6 
*      *      20.4 


Y+R  PRE/ACT 


A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB      0   910     0   .860      0  1058  0 

WB      0  1124     0   .860      0  1307  0 

NB      0     0     0   .000      0     0  0 

SB    114     0    27   .860    133     0  31 

PART  2  (LANE  GROUP  ADJUSTMENTS) 
DIR  LN  GROUP   FLOW  N    LU     V   Pit   Prt 
EB   TH         1058  2  1.05  1111  0.00  0.00 
WB   TH         1307  2  1.05  1372  0.00  0.00 
SB   LT  133  1  1.00   133  1.00  0.00 

SB   RT  31  1  1.00    31  0.00  1.00 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
SOUTHBOUND         0     0     0  0     0     0 


#  LANES 

OPPOSING 

T   TH   RT 

VOLUME 

0    0    0 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark 

EB   TH         1800   2  1.000  0 

WB   TH         1800   2  1.000  0 

SB   LT         1800   1  1.100  0 

SB   RT         1800   1  1.100  0 


Fbus  Farea  Frt  Fit  s 
990  1.000  1.000  1.000  1.000  1.000  1.000  3564 
990  1.000  1.000  1.000  1.000  1.000  1.000  3564 
667  0.990  1.000  1.000  1.000  1.000  0.950  1241 
667  0.990  1.000  1.000  1.000  0.755  1.000   986 


CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    v     s   v/s   g/C    c  v/c   CRITICAL 

EB   TH        1111  3564  0.31  0.74  2623  0.42 

WB   TH        1372  3564  0.39  0.74  2623  0.52      * 

SB   LT         133  1241  0.11  0.20   253  0.52      * 


SB  RT  31   986  0.03  0.20   201  0.16 

CYCIiE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.49  TOTAL  V/C=  0.52 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c   g/C   C  dl     c  d2  PF  Delay  LOS  Avg  Q   95%  Q 

EB   TH        0.42  0.74  100.0  3.85  2623  0.07  0.85  3.33   A    7.8     8 

WB   TH        0.52  0.74  100.0  4.31  2623  0.16  0.85  3.80   A    9.6    10 

SB   LT        0.52  0.20  100.0  26.95   253  1.58  1.00  28.53   D    2.9     4 

SB   RT        0.16  0.20  100.0  24.86   201  0.03  0.85  21.16   C    0.7     1 

DIR  Delay  LOS 

EB    3.33   A 

WB    3.80   A 

SB   27.12   D 

INTERSECTION  DELAY  =   5.05  INTERSECTION  LOS=B 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   12.4  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

RUGGLES  STREET/ BUSWAY  (OUTBOUND) 

NO  BUILD  CONDITIONS:  PM  PEAK  HOUR 

date: 08-18-1989  time: 14 : 35:21 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I4NBPM      GEOMETRICS=P18INT4F    SIGNAL=P18INT4 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0  1074 

0 

0   2   0 

0.0  12.0   0.0 

50 

WB     0  1146 

0 

0   2   0 

0.0  12.0   0.0 

50 

NB    0     0 

0 

0   0   0 

0.0   0.0   0.0 

0 

SB   88     0 

15 

10   1 

15.0   0.0  15.0 

36 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   0.0% 
SB   2.0%  %100.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.970   200    N     16.5     3 
.970   200    N     16.5     3 
.860     0    N     13.0     3 
.860   100    N     13.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  *   * 

2  * 


WESTBOUND 
1  t  r  p 


NORTHBOUND 
1   t   r   p 


SOUTHBOUND  GREEN 
1   t   r   p 

*   76.0 
*      *      18.0 


Y+R  PRE/ACT 


3 
3 


A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB      0  1074 

0 

.970 

0 

1107 

0 

WB      0  1146 

0 

.970 

0 

1181 

0 

NB      0     0 

0 

.860 

0 

0 

0 

SB     88     0 

15 

.860 

102 

0 

17 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

EB   TH 

1107 

2  1.05 

1163 

0.00 

0.00 

WB   TH 

1181 

2  1.05 

1241 

0.00 

0.00 

SB   LT 

102 

1  1.00 

102 

1.00 

0.00 

SB   RT 

17 

1  1.00 

17 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
SOUTHBOUND         0     0     0  0     0     0 


#  LANES 

OPPOSING 

T   TH   RT 

VOLUME 

0    0    0 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN 

GROUP 

IDEAL 

N 

Fwid 

Fhv 

EB 

TH 

1800 

2 

1.000 

0.990 

1 

WB 

TH 

1800 

2 

1.000 

0.990 

1 

SB 

LT 

1800 

1 

1.100 

0.667 

0 

SB 

RT 

1800 

1 

1.100 

0.667 

0 

Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
,000  1.000  1.000  1.000  1.000  1.000  3564 
,000  1.000  1.000  1.000  1.000  1.000  3564 
,990  1.000  1.000  1.000  1.000  0.950  1241 
,990  1.000  1.000  1.000  0.755  1.000   986 


CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V     s   v/s   g/C    c  v/c   CRITICAL 

EB  TH        1163  3564  0.33  0.76  2709  0.43 

WB  TH        1241  3564  0.35  0.76  2709  0.46      * 

SB   LT         102  1241  0.08  0.18   223  0.46      * 


SB  RT  17   986  0.02  0.18   178  0.10 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.43  TOTAL  V/C=  0.46 

LEVEL  OF  SERVICE  WORKSHEET  T^«^  ^„  toc  a^rr,  n  qri 

DIR  LN  GROUP  v/c  g/C   C  dl    c  d2   PF   Delay  LOS  Avg  Q  95% 

EB  ra        0  43  0776  100.0  3.25  2709  0.07  0.85     2.82   A    7,4  7 

II     ra        0  46  5:76  iSo.O  3.36  2709  0.09  0.85     2.93   A    7.9  8 

SB   LT    •    0.46  0.18  100.0  27.85   223  1.07  1.00    28.92   D    2.3  3 

SB  RT        0.10  0.18  100.0  26.01   178  0.01  0.85    22.12   C    0.4  1 

DIR  Delay  LOS 

EB    2.82   A 

WB    2.93   A 

SB   27.93   D  „  , 

INTERSECTION  DELAY  =   4.07  INTERSECTION  LOS=A 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   11.0  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


Q 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

RUGGLES  STREET/BUSWAY  (OUTBOUND) 

NO  BUILD  CONDITIONS:  SAT  PEAK  HOUR 

date: 08-18-1989  time: 14 : 38:26 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I4NBSAT     GEOMETRICS=P18INT4F    SIGNAL=P18INT4 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0  1115 

0 

0   2   0 

0.0  12.0   0.0 

50 

WB     0   900 

0 

0   2   0 

0.0  12.0   0.0 

50 

NB     0     0 

0 

0   0   0 

0.0   0.0   0.0 

0 

SB    75     0 

15 

10   1 

15.0   0.0  15.0 

36 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB  0.0%  2.0% 
WB  0.0%  2.0% 
NB  0.0%  0.0% 
SB   2.0%  %100.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
880   100    N     16.5     3 
880   100    N     16.5     3 
860     0    N     13.0     3 
.880   100    N     13.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  *   * 

2  * 


WESTBOUND 
1  t  r  p 

* 


NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE/ACT 
Itrpltrp 

*   79.4    3     A 
*      *      14.6    3     A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV   RTV 


EB 
WB 
NB 
SB 


0  1115 

0   900 

0     0 

75     0 


0 
0 
0 

15 


PHF  LTFR  THFR  RTFR 

.880  0  1267     0 

.880  0  1023     0 

.860  0     0     0 

.880  85     0    17 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP 
EB   TH 
WB   TH 
SB   LT 
SB   RT 


FLOW  N    LU    V   Pit   Prt 

1267  2  1.05  1330  0.00  0.00 

1023  2  1.05  1074  0.00  0.00 

85  1  1.00    85  1.00  0.00 

17  1  1.00    17  0.00  1.00 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
SOUTHBOUND         0     0     0  0     0     0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

0    0 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   TH 
WB   TH 
SB   LT 
SB   RT 


IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
1800  2  1.000  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3564 
1800  2  1.000  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3564 
1800  1  1.100  0.667  0.990  1.000  1.000  1.000  1.000  0.950  1241 
1800   1  1.100  0.667  0.990  1.000  1.000  1.000  0.802  1.000  1049 


CAPACITY  ANALYSIS  WORKSHEET 
DIR  LN  GROUP    V     s   v/s   g/C    c  v/c 
EB   TH        1330  3564  0.37  0.79  2830  0.47 
WB   TH        1074  3564  0.30  0.79  2830  0.38 
SB   LT  85  1241  0.07  0.15   181  0.47 


CRITICAL 

* 


SB  RT  17  1049  0.02  0.15   153  0.11 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.44  TOTAL  V/C=  0.47 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c  g/C   C     dl     c  d2    PF    Delay  LOS  Avg  Q   95%  Q 

EB   TH        0.47  0.79  100.0    2.57  2830  0.10  0.85     2.27   A    7.3     7 

WB   TH        0.38  0.79  100.0    2.31  2830  0.04  0.85     2.00   A    5.9     6 

SB   LT        0.47  0.15  100.0  29.75   181  1.45  1.00    31.20   D    2.0     3 

SB   RT        0.11  0.15  100.0  28.17   153  0.01  0.85    23.96   C    0.4     1 

DIR  Delay  LOS 

EB    2.27   A 

WB    2.00   A 

SB   29.99   D 

INTERSECTION  DELAY  =   3.28  INTERSECTION  LOS=A 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   11.2  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/ PRENTISS 

NO  BUILD  CONDITIONS  -  AM  PEAK  HOUR 

date: 08-17-1989  time: 11: 36:29 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I5NBAM      GEOMETRICS=P18INT5     SIGNAL=P18INT5 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH    RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    70     0    25 

0   10 

0.0  13.0 

0.0 

26 

WB     0     0     0 

0   0   0 

0.0   0.0 

0.0 

0 

NB   295  2091     0 

0   3   0 

0.0  11.0 

0.0 

68 

SB     0  1003   125 

0   3   0 

0.0  11.0 

0.0 

68 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   0.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     5 
N      0     5 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.960   100    N     10.5     3 
.000     0    N     10.5     0 
.960   100    N     21.0     3 
.960    50    N     21.0     3 


PHASINGS 

EASTBOUND 
1   t   r  p 

1  * 

2  *      * 


WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE/ACT 
Itrpltrpltrp 

*   *  *   *      84.7    3     A 

*         *   *    9.3    3     A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR  ; 

RTFR 

EB 

70 

0 

25 

.960 

73 

0 

26 

WB 

0 

0 

0 

.000 

301 

355 

0 

NB 

295 

2091 

0 

.960 

307 

2178 

0 

SB 

0 

1003 

125 

.960 

0 

1045 

130 

PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP   FLOW  N    LU     V   Pit  Prt 

EB   LT-RT        99  1  1.00    99  0.74  0.26 

NB   LT-TH      2485  3  1.10  2734  0.12  0.00 

SB   TH-RT      1175  3  1.10  1293  0.00  0.11 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
NORTHBOUND 


OPPOSING  APPROACH 
VOLUMES       %  OPPOSING  LEFT  TURN 
LT    TH    RT         LT    TH    RT 
301   355     0  0     0     0 

0  1045   130        100   100    85 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

0    0 

0 

0 

3    0 

1155 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark  Fbus  Farea    Frt    Fit  s 

EB   LT-RT      1800   1  1.033  0.990  1.000  1.000  1.000  1.000  0.852  0.783  1228 

NB   LT-TH      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  1.000  0.726  3724 

SB   TH-RT      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  0.979  1.000  5023 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt   Pit  No   Vo  Plto 

NB  100   85   3  2485  1399   307  0.12   3  1155  0.00 

CALCULATIONS 

DIR  Sop    Yo     Gu    Fs    Pi     Gq    Pt     Gf       El     Fm   Fit 

NB  5400  0.214  80.544  0.153  1.000   4.162  0.000   0.000     7.349  0.177  0.726 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP     V     s   V/s   g/C     C   v/c   CRITICAL 
EB   LT-RT       99  1228  0.08  0.09   114  0.87      * 
NB   LT-TH     2734  3724  0.73  0.85  3154  0.87      * 
SB  TH-RT     1293  5023  0.26  0.85  4255  0.30 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.81  TOTAL  V/C=  0.87 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP   v/c   g/C    C  dl     c  d2    PF    Delay  LOS  Avg  Q   95%  Q 

EB   LT-RT     0.87  0.09  100.0  34.00   114  31.17  1.00    65.17   F    3.0     6 

NB   LT-TH     0.87  0.85  100.0  3.34  3154  2.03  0.85     4.56   A   10.6    11 

SB  TH-RT     0.30  0.85  100.0  1.20  4255  0.01  0.85     1.03   A    5.0     5 

DIR  Delay  LOS 

EB  65.17   F 

NB    4.56   A 

SB    1,03   A 

INTERSECTION  DELAY  =   4.91  INTERSECTION  LOS=A 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   12  0  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   42.1  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/PRENTISS 

NO  BUILD  CONDITIONS  -  PM  PEAK  HOUR 

date: 08-17-1989  time: 12 : 05: 38 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I5NBPM      GEOMETRICS=P18INT5     SIGNAL=P18INT5 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    96     0 

64 

0   10 

0.0  13.0 

0.0 

26 

WB     0     0 

0 

0   0   0 

0.0   0.0 

0.0 

0 

NB   111  1521 

0 

0   3   0 

0.0  11.0 

0.0 

68 

SB     0  1758 

99 

0   3   0 

0.0  11.0 

0.0 

68 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   0.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     5 
N      0     5 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,950   100    N     10.5     3 
,000     0    N     10.5     0 
,950   100    N     21.0     3 
,950   100    N     21.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  *      * 


WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE/ACT 
Itrpltrpltrp 

*   *            *   *      74.6  3     A 

*         *   *   19.4  3     A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART 

1  (MOVEMENT  ADJUSTMENTS) 

DIR 

LTV   THV   RTV    PHF   LTFR 

THFR 

RTFR 

EB 

96     0    64   .950    101 

0 

67 

WB 

0     0     0   .000      0 

0 

0 

NB 

111  1521     0   .950    117 

1601 

0 

SB 

0  1758    99   .950      0 

1851 

104 

PART  2  (LANE  GROUP  ADJUSTMENTS) 
DIR  LN  GROUP   FLOW  N    LU     V   Pit   Prt 
EB   LT-RT       168  1  1.00   168  0.60  0.40 
NB   LT-TH      1718  3  1.10  1890  0.07  0.00 
SB   TH-RT      1955  3  1.10  2150  0.00  0.05 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
NORTHBOUND 


OPPOSING  APPROACH 
VOLUMES       %  OPPOSING  LEFT  TURN 
LT    TH    RT         LT    TH    RT 
0     0     0  0     0     0 

0  1851   104        100   100    75 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

0    0 

0 

0 

3    0 

1399 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
EB  LT-RT  1800  1  1.033  0.990  1.000  1.000  1.000  1.000  0.827  0.790  1204 
NB  LT-TH  1800  3  0.967  0.990  1.000  1.000  0.993  1.000  1.000  0.685  3514 
SB   TH-RT      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  0.990  1.000  5081 


DIR   C    G   N 

Va   Vm  Vlt 

NB  100   75   3 

1718  1399   117 

CALCULATIONS 

DIR  Sop     Yo 

Gu    Fs 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 

Pit  No  Vo  Plto 

0.07   3  1399  0.00 

PI     Gq    Pt     Gf       El     Fm   Fit 
NB  5400  0.259  65.705  0.001  1.000   8.885  0.000   0.000  1800.000  0.054  0.685 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V    s  v/s  g/C  c  v/c   CRITICAL 

EB   LT-RT      168  1204  0.14  0.19  234  0.72      * 

NB   LT-TH     1890  3514  0.54  0.75  2621  0.72      * 

SB   TH-RT     2150  5081  0.42  0.75  3790  0.57 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.68  TOTAL  V/C=  0.72 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c   g/C   C  dl    c  d2    PF   Delay  LOS  Avg  Q   95%  Q 

EB   LT-RT     0.72  0.19  100.0  28.69   234  6.98  1.00    35.67   D    3.8     6 

NB   LT-TH     0.72  0.75  100.0  5.31  2621  0.70  0.85     5.11   B   12.1    12 

SB   TH-RT     0.57  0.75  100.0  4.25  3790  0.15  0.85     3.75   A   13.8    14 

DIR  Delay  LOS 

EB   35.67   D 

NB    5.11   B 

SB    3.75   A 

INTERSECTION  DELAY  =   5.63  INTERSECTION  LOS=B 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   20.9  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/PRENTISS 

NO  BUILD  CONDITIONS  -  SAT  PEAK  HOUR 

date: 08-17-1989  time: 12: 11: 18 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I5NBSAT     GEOMETRICS=P18INT5     SIGNAL=P18INT5 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    25     0 

26 

0   10 

0.0  13.0 

0.0 

26 

WB     0     0 

0 

0   0   0 

0.0   0.0 

0.0 

0 

NB    55  1661 

0 

0   3   0 

0.0  11.0 

0.0 

68 

SB     0  1470 

44 

0   3   0 

0.0  11.0 

0.0 

68 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   0.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     5 
N      0     5 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.930   100    N     10.5     3 
.000     0    N     10.5     0 
.930   100    N     21.0     3 
.930   100    N     21.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  * 

2  *      * 


WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE/ACT 
Itrpltrpltrp 

*   *  *   *      87.2  3     A 

*         *   *    6.8  3     A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

25 

0 

26 

.930 

27 

0 

28 

WB 

0 

0 

0 

.000 

0 

0 

0 

NB 

55 

1661 

0 

.930 

59 

1786 

0 

SB 

0 

1470 

44 

.930 

0 

1581 

47 

PART  2  (LANE  GROUP  ADJUSTMENTS) 
DIR  LN  GROUP   FLOW  N    LU     V   Pit   Prt 
EB   LT-RT        55  1  1.00    55  0.49  0.51 
NB   LT-TH      1845  3  1.10  2030  0.03  0.00 
SB   TH-RT      1628  3  1.10  1791  0.00  0.03 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
NORTHBOUND 


OPPOSING  APPROACH 
VOLUMES       %  OPPOSING  LEFT  TURN 
LT    TH    RT         LT    TH    RT 
0     0     0  0     0     0 

0  1581    47        100   100    87 


#  LANES 
LT   TH   RT 
0    0    0 
0    3    0 


OPPOSING 
VOLUME 

0 
1399 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
EB  LT-RT  1800  1  1.033  0.990  1.000  1.000  1.000  1.000  0.807  0.810  1204 
NB  LT-TH  1800  3  0.967  0.990  1.000  1.000  0.993  1.000  1.000  0.682  3501 
SB  TH-RT      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  0.994  1.000  5103 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt   Pit  No   Vo  Plto 

NB  100   87   3  1845  1399    59  0.03  3  1399  0.00 

CALCULATIONS 

DIR  Sop    Yo     Gu    Fs    PI  Gq    Pt     Gf       El     Fm    Fit 

NB  5400  0.259  82.663  0.001  1.000  4.492  0.000   0.000  1800.000  0.046  0.682 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V     s   v/s   g/C    c  v/c   CRITICAL 
EB   LT-RT       55  1204  0.05  0.07    82  0.67      * 
NB   LT-TH     2030  3501  0.58  0.87  3051  0.67      * 
SB  TH-RT     1791  5103  0.35  0.87  4448  0.40 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.63  TOTAL  V/C=  0.67 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c   g/C    C     dl     c  d2    PF    Delay  LOS  Avg  Q   95%  Q 

EB   LT-RT     0.67  0.07  100.0  34.55    82  11.96  1.00    46.51   E    1.4     3 

NB   LT-TH     0.67  0.87  100.0    1.49  3051  0.40  0.85     1.60   A    6.6     7 

SB   TH-RT     0.40  0.87  100.0    0.97  4448  0.03  0.85     0.85   A    5.8     6 

DIR  Delay  LOS 

EB  46.51   E 

NB    1.60   A 

SB    0.85   A 

INTERSECTION  DELAY  =   1.89  INTERSECTION  LOS=A 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   12  0  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   17.6  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

HUNTINGTON/RUGGLES 

NO  BUILD  CONDITIONS  -  AM  PEAK  HOUR 

date:08-15-1989  time: 05:48:33 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I6NBAM      GEOMETRICS=P18INT6E    SIGNAL=P18INT6 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB    14   478 

12 

110 

8.0   8.0   0.0 

29 

WB   191   741 

16 

110 

11.0  12.0   0.0 

29 

NB    18   679 

285 

0   2   1 

0.0  11.0  10.0 

49 

SB    53   637 

137 

0   2   1 

0.0  11.0   9.0 

48 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      2     0 
N      0    10 
N      0    10 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,910   200    N     11.3     3 
,910   200    N     11.3     3 
,910   200    N     16.3     3 
,910   200    N     16.3     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2 

3   *   *   * 


WESTBOUND 
1   t   r   p 


* 


* 
* 


* 
* 


NORTHBOUND 
1  t  r  p 
*   *   * 

* 


SOUTHBOUND  GREEN 

1   t   r  p 

*   *   *      37.1 

*  1.8 

*  55.1 


Y+R  PRE/ACT 


3 
0 
3 


A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 


PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV 

THV 

RTV 

PHF 

LTFR  THFR 

RTFR 

EB     14 

478 

12 

.910 

15   525 

13 

WB    191 

741 

16 

.910 

210   814 

18 

NB     18 

679 

285 

.910 

20   746 

313 

SB     53 

637 

137 

.910 

58   700 

151 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU 

V   Pit 

Prt 

EB   LT 

15 

1  1.00 

15  1.00 

0.00 

EB   TH-RT 

538 

1  1.00 

538  0.00 

0.02 

WB   LT 

210 

1  1.00 

210  1.00 

0.00 

WB   TH-RT 

832 

1  1.00 

832  0.00 

0.02 

NB   LT-TH 

766 

2  1.05 

804  0.03 

0.00 

NB   RT 

313 

1  1.00 

313  0.00 

1.00 

SB   LT-TH 

758 

2  1.05 

796  0.08 

0.00 

SB   RT 

151 

1  1.00 

151  0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEtT  TXmN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT    TH 

RT 

LT    TH 

RT 

LT 

TH   RT 

VOLUME 

EASTBOUND 

21C 

)   814 

18 

0    97 

97 

1 

1    0 

806 

WESTBOUND 

IS 

i   525 

13 

100   100 

100 

1 

1    0 

538 

NORTHBOUND 

5£ 

1   700 

151 

100   100 

0 

0 

2    1 

758 

SOUTHBOUND 

20   746 

313 

100   100 

0 

0 

2    1 

766 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid   Fhv   Fgr  Fpark  Fbus  Farea   Frt   Fit  s 

EB   LT         1800   1  0.867  0.990  1.000  1.000  1.000  1.000  1.000  0.185  285 

EB   TH-RT      1800   1  0.867  0.990  1.000  1.000  1.000  1.000  0.994  1.000  1535 


WB 
WB 
NB 
NB 
SB 
SB 


LT 

TH-RT 

LT-TH 

RT 

LT-TH 

RT 


1800 
1800 
1800 
1800 
1800 


1 
1 
2 
1 
2 


0.967    0.990    1.000 
1.000    0.990    1.000 


1.000  1.000  1.000  1.000  0.950  1637 
1.000  1.000  1.000  0.995  1.000  1773 


0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.812  2797 


0.933    0.990    1.000 
0.967    0.990    1.000 


1.000  0.958  1.000  0.755  1.000  1203 
1.000  1.000  1.000  1.000  0.750  2585 


1800   1  0.900  0.990  1.000  1.000  0.958  1,000  0.755  1.000  1160 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR  C 
EB  100 
NB  100 
SB  100 


G 
55 
37 
37 


N 
1 
2 
2 


Va 

15 

766 

758 


Vm 

538 

1079 

909 


Vlt 
15 
20 


Pit  No 
1.00  1 
0.03 


58  0.08 


2 
2 


Vo  Plto 
806  0.00 
758  0.08 
766  0.03 


CALCULATIONS 
DIR  Sop     Yo 


Gu 


Fs 


PI 
,000 


Gq 
36.374 


Pt 
0.000 


Gf 
0.000 


EB  1800  0.448  18.727  0.372  1 

NB  2659  0.285  12.007  0.401  0.129  25.095  0.871  11.138 

SB  3368  0.227  18.590  0.396  0.317  18.513  0.683   4.183 


CAPACITY  ANALYSIS  WORKSHEET 


DIR 

LN  GROUP 

V 

s 

V/S 

g/C 

c 

v/c 

EB 

LT 

15 

285 

0.05 

0.55 

157 

0.10 

EB 

TH-RT 

538 

1535 

0.35 

0.55 

846 

0.64 

WB 

LT 

210 

1637 

0.01 

0.02 

395 

0.53 

WB 

TH-RT 

832 

1773 

0.47 

0.57 

1009 

0.82 

NB 

LT-TH 

804 

2797 

0.29 

0.37 

1038 

0.77 

NB 

RT 

313 

1203 

0.26 

0.37 

446 

0.70 

SB 

LT-TH 

796 

2585 

0.31 

0.37 

959 

0.83 

SB 

RT 

151 

1160 

0.13 

0.37 

430 

0.35 

CRITICAL 


El 
028 
805 
839 


Fm 
185 
624 


0.500 


Fit 
,185 
,812 
,750 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.78  TOTAL  V/C=  0.83 

FOR  THE  WESTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   296  ON  THE  PERMISSIVE  PHASE 


LE^/EL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C 


dl 


d2 


PF   Delay  LOS  Avg  Q  95%  Q 


EB 

LT 

0.10 

0.55 

100.0 

8.10 

157 

0.01 

0.85 

6.89 

B 

0.2 

1 

EB 

TH-RT 

0.64 

0.55 

100.0 

11.80 

846 

1.14 

0.85 

10.99 

B 

6.7 

7 

WB 

LT 

0.53 

0.57 

100.0 

10.12 

395 

1.10 

1.00 

11.22 

B 

5.7 

6 

WB 

TH-RT 

0.82 

0.57 

100.0 

13.30 

1009 

4.00 

0.85 

14.70 

B 

10.0 

11 

NB 

LT-TH 

0.77 

0.37 

100.0 

21.10 

1038 

2.61 

0.85 

20.15 

C 

13.4 

14 

NB 

RT 

0.70 

0.37 

100.0 

20.32 

446 

3.37 

0.85 

20.14 

C 

5.5 

6 

SB 

LT-TH 

0.83 

0.37 

100.0 

21.73 

959 

4.39 

0.85 

22.20 

C 

13.2 

15 

SB 

RT 

0.35 

0.37 

100.0 

17.27 

430 

0.21 

0.85 

14.86 

B 

2.6 

3 

DIR  Delay  LOS 

EB   10.88   B 

WB   14.00   B 

NB   20.15   C 

SB   21.03   C 

INTERSECTION  DELAY 


=  17.22  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   33.0  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  37.3  sees  green, 
suggested  timing  phase  2  is   1.5  sees  green, 
suggested  timing  phase  3  is  55.2  sees  green. 


3.0  sees  yellow  +  red  clear 
0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

HUNTINGTON/RUGGLES 

NO  BUILD  CONDITIONS  -  PM  PEAK  HOUR 

date: 08-15-1989  time: 05:59:44 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I6NBPM      GEOMETRICS=P18INT6E 

LOCATED  IN  CBD:N 


SIGNAL=P18INT6 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB    94   541 

41 

110 

8.0   8.0   0.0 

29 

WB   354   728 

71 

110 

11.0  12.0   0.0 

29 

NB     7   887 

543 

0   2   1 

0.0  11.0  10.0 

49 

SB    75   859 

102 

0   2   1 

0.0  11.0   9.0 

48 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0    10 
N      0    10 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
820   200    N     11.3     3 
820   200    N     11.3     3 
820   200    N     16.3     3 
820   200    N     16.3     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2 

3   *   *   * 


WESTBOUND 
1   t   r   p 


* 


* 


* 


NORTHBOUND 
1  t  r  p 
*   *   * 

* 


SOUTHBOUND  GREEN 

1   t   r  p 

*   *   *      42.3 

*  10.8 

*  41.0 


Y+R  PRE/ACT 


3 
0 
3 


A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV 

THV 

RTV 

PHF 

LTFR  THFR 

RTFR 

EB     94 

541 

41 

.820 

115   660 

50 

WB    354 

728 

71 

.820 

432   888 

87 

NB      7 

887 

543 

.820 

9  1082 

662 

SB     75 

859 

102 

.820 

91  1048 

124 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU 

V   Pit 

Prt 

EB   LT 

115 

1  1.00 

115  1.00 

0.00 

EB   TH-RT 

710 

1  1.00 

710  0.00 

0.07 

WB   LT 

432 

1  1.00 

432  1.00 

0.00 

WB   TH-RT 

974 

1  1.00 

974  0.00 

0.09 

NB   LT-TH 

1090 

2  1.05 

1145  0.01 

0.00 

NB   RT 

662 

1  1.00 

662  0.00 

1.00 

SB   LT-TH 

1139 

2  1.05 

1196  0.08 

0.00 

SB   RT 

124 

1  1.00 

124  0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  T,KFT  TURN 

# 

LANES 

OPPOSING 

LT    TH 

RT 

LT    TH 

RT 

LT 

TH   RT 

VOLUME 

EASTBOUND 

432 

:   888 

87 

0    79 

79 

1 

1    0 

772 

WESTBOUND 

115 

i   660 

50 

100   100 

100 

1 

1    0 

710 

NORTHBOUND 

91 

.  1048 

124 

100   100 

0 

0 

2    1 

1139 

SOUTHBOUND 

9 

1  1082 

662 

100   100 

0 

0 

2    1 

1090 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
EB  LT  1800  1  0.867  0.990  1.000  1.000  1.000  1.000  1.000  0.098  151 
EB   TH-RT      1800   1  0.867  0.990  1.000  1.000  1.000  1.000  0.983  1.000  1518 


WB  LT  1800  1  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 

WB  TH-RT  1800  1  1.000  0.990  1.000  1.000  1.000  1.000  0.978  1.000  1743 

NB  LT-TH  1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.748  2578 

NB  RT  1800  1  0.933  0.990  1.000  1.000  0.958  1.000  0.755  1.000  1203 

SB  LT-TH  1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.600  2066 

SB  RT  1800  1  0.900  0.990  1.000  1.000  0.958  1.000  0.755  1.000  1160 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt   Pit  No   Vo  Plto 

EB  100   41   1   115   710   115  1.00   1   772  0.00 

NB  100   42   2  1090  1399     9  0.01   2  1139  0.08 

SB  100   42   2  1139  1263    91  0.08   2  1090  0.01 

CALCULATIONS 

DIR  Sop     Yo 

EB  1800  0.429 

NB    25  1.000 

SB  3287  0.332 


Gu     Fs 

0.000  0.393 

0.000  0.163 

13.638  0.194 


PI  Gq  Pt  Gf 
1.000  40.959  0.000  0.000 
0.081  42.286  0.919  18.820 
0.556  28.648  0.444   1.598 


El 
865 


Fm 
0.098 


6.897  0.496 
5.811  0.199 


Fit 
098 
748 


0.600 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 

EB  LT 

EB  TH-RT 

WB  LT 

WB  TH-RT 

NB  LT-TH 

NB  RT 

SB  LT-TH 

SB  RT 


V  s  v/s  g/C 
115  151  0.76  0.41 
710  1518  0.47  0.41 


432  1637 

974  1743 

1145  2578 

662  1203 

1196  2066 

124  1160 


18 
56 
44 
55 
58 
11 


0.11 
0.52 
0.42 
0.42 
0.42 
0.42 


c 
62 
622 
262 
902 
1090 
509 
874 
491 


v/c 
1.86 
1.14 
1.65 
1.08 
1.05 
1.30 
1.37 
0.25 


CRITICAL 

* 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  1.52  TOTAL  V/C=  1.61 

FOR  THE  WESTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   17  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C    C 


dl 


d2    PF   Delay  LOS  Avg  Q  95%  Q 


EB 

LT 

1.86 

0.41 

100.0 

55.19 

62 

1165.28 

0.85 

1037.40 

F 

34.0 

100 

EB 

TH-RT 

1.14 

0.41 

100.0 

24.88 

622 

82.07 

0.85 

90.91 

F 

23.7 

55 

WB 

LT 

1.65 

0.52 

100.0 

60.45 

262 

647.39 

1.00 

707,84 

F 

90.2 

255 

WB 

TH-RT 

1.08 

0.52 

100.0 

20.09 

902 

48.73 

0.85 

58.50 

E 

22.4 

48 

NB 

LT-TH 

1.05 

0.42 

100.0 

22.77 

1090 

35.15 

0.85 

49.23 

E 

23.6 

46 

NB 

RT 

1.30 

0.42 

100.0 

28.15 

509 

194.83 

0.85 

189.53 

F 

40.2 

105 

SB 

LT-TH 

1.37 

0.42 

100.0 

30.06 

874 

249.88 

0.85 

237.95 

F 

84.4 

227 

SB 

RT 

0.25 

0.42 

100.0 

14.18 

491 

0.06 

0.85 

12.10 

B 

2.0 

2 

DIR  Delay  LOS 

EB  222.52   F 

WB  257.86   F 

NB  100.65   F 

SB  216.68   F 

INTERSECTION  DELAY  =189.25  INTERSECTION  LOS=F 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   12  0  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 

for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is  35.9  sees  green,    3.0  sees  yellow  +  red  clear 

suggested  timing  phase  2  is  11.0  sees  green,   0.0  sees  yellow  +  red  clear 

suggested  timing  phase  3  is  47.1  sees  green,    3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

HUNTINGTON/RUGGLES 

NO  BUILD  CONDITIONS  -  SAT  PEAK  HOUR 

date: 08-15-1989  time: 05: 35: 54 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I6NBSAT     GEOMETRICS=P18INT6E    SIGNAL=P18INT6 

LOCATED  IN  CBD:N 

[CS 

LANE  WIDTH      CROSS 

LT    TH    RT     WALK 

8.0   8.0   0.0     29 

11.0  12.0   0.0     29 

0.0  11.0  10.0     49 

0.0  11.0   9.0     48 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.940   100    N     11.3     3 
.940   100    N     11.3     3 
.940   200    N     16.3     3 
.940   200    N     16.3     3 


VOLUME  &  GEOMETRICS 

VOLUMES       #  OF  LANES 

DIR   LT    TH 

RT     LT  TH  RT 

EB    61   340 

34      110 

WB   150   406 

32      110 

NB    17   913 

198      0   2   1 

SB    53   877 

133      0   2   1 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 

DIR  GRADE  %HV 

Y/N  MOVES  BUSES 

EB   0.0%   2.0% 

N      0     0 

WB   0.0%   2.0% 

N      2     0 

NB   0.0%   2.0% 

N      0    10 

SB   0.0%   2.0% 

N      0    10 

PHASINGS 

EASTBOUND        WESTBOUND        NORTHBOUND      SOUTHBOUND  GREEN  Y+R   PRE/ACT 
Itrpltrpltrpltrp 

1  *  ****  ***  56.2         3  A 

2  *      *      *  *  *         1.8  0  A 
3******                                      *                              *      36.0         3  A 

CYCLE=    100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV 

THV 

RTV 

PHF   LTFR  THFR 

RTFR 

EB     61 

340 

34 

.940     65   362 

36 

WB    150 

406 

32 

.940    160   432 

34 

NB     17 

913 

198 

.940     18   971 

211 

SB     53 

877 

133 

.940     56   933 

141 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT 

65 

1  1.00    65  1.00 

0.00 

EB   TH-RT 

398 

1  1.00   398  0.00 

0.09 

WB   LT 

160 

1  1.00   160  1.00 

0.00 

WB   TH-RT 

466 

1  1.00   466  0.00 

0.07 

NB   LT-TH 

989 

2  1.05  1039  0.02 

0.00 

NB   RT 

211 

1  1.00   211  0.00 

1.00 

SB   LT-TH 

989 

2  1.05  1039  0.06 

0.00 

SB   RT 

141 

1  1.00   141  0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT    TH    RT 

LT    TH 

RT 

LT 

TH   RT 

VOLUME 

EASTBOUND 

16C 

1   432    34 

0    95 

95 

1 

1    0 

444 

WESTBOUND 

65 

;   362    36 

100   100 

100 

1 

1    0 

398 

NORTHBOUND 

56 

;   933   141 

100   100 

0 

0 

2    1 

989 

SOUTHBOUND 

18 

1   971   211 

100   100 

0 

0 

2    1 

989 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
EB  LT  1800  1  0.867  0.990  1.000  1.000  1.000  1.000  1.000  0.333  514 
EB   TH-RT      1800   1  0.867  0.990  1.000  1.000  1.000  1.000  0.978  1.000  1510 


WB 
WB 
NB 
NB 
SB 
SB 


LT 

TH-RT 

LT-TH 

RT 

LT-TH 

RT 


1800 
1800 
1800 
1800 
1800 


0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 


1.000    0.990    1.000    1 
0.967    0.990    1.000    1 


000 

000  1.000 
0.933  0.990  1.000  1.000  0.958 
0.967  0.990  1.000  1.000  1.000 


1.000  1.000  0.982  1.000  1750 


1.000  1.000  0,815  2807 
1.000  0.802  1.000  1279 
1.000  1.000  0.734  2528 


1800   1  0.900  0.990  1.000  1.000  0.958  1.000  0.802  1.000  1233 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR  C 
EB  100 
NB  100 
SB  100 


G 
36 
56 
56 


N 
1 
2 
2 


Va   Vm 

65   398 

989  1200 

989  1131 


Vlt 
65 
18 
56 


Pit  No 
1.00  1 
0.02 
0.06 


2 
2 


Vo  Plto 
444  0.00 
989  0.06 
989  0.02 


CALCULATIONS 
DIR  Sop     Yo 
EB  1800  0.247 
NB  2473  0.400 
SB  3261  0.303 


Gu  Fs  PI 
15.049  0.597  1.000 
27.029  0.257  0.108 
37.161  0.257  0.285 


Gq  Pt 
20.968  0.000 
29.197  0.892 
19.065  0.715 


Gt 

0.000 

13.391 

4.807 


El 
,883 
,383 
,383 


Fm 
333 
630 


Fit 
,333 
,815 


0.468  0.734 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 

EB  LT 

EB  TH-RT 

WB  LT 

WB  TH-RT 

NB  LT-TH 

NB  RT 

SB  LT-TH 

SB  RT 


V    s  v/s  g/C 

65   514  0.13  0.36 

398  1510  0.26  0.36 

160  1637  0.01  0.02 

466  1750  0.27  0.38 


c  V/C 
185  0.35 
544  0.73 
269  0.59 
661  0.70 


CRITICAL 


1039  2807  0.37  0.56  1578  0.66 

211  1279  0.16  0.56   719  0.29 

1039  2528  0.41  0.56  1422  0.73 

141  1233  0.11  0.56   693  0.20 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.68  TOTAL  V/C=  0.7  3 

FOR  THE  WESTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   171  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C    C 


dl 


d2    PF   Delay  LOS  Avg  Q  95%  Q 


EB 

LT 

0.35 

0.36  100.0 

17.80   185 

0.49 

0.85 

15.55 

C 

1.2 

1 

EB 

TH-RT 

0.73 

0.36  100.0 

21.12   544 

3.47 

0.85 

20.90 

C 

7.1 

8 

WB 

LT 

0.59 

0.38  100.0 

18.96   269 

2.51 

1.00 

21.48 

C 

4.4 

4 

WB 

TH-RT 

0.70 

0.38  100.0 

20.05   661 

2.37 

0.85 

19.06 

C 

8.1 

8 

NB 

LT-TH 

0.66 

0.56  100.0 

11.56  1578 

0.72 

0.85 

10.44 

B 

12.0 

12 

NB 

RT 

0.29 

0.56  100.0 

8.72   719 

0.07 

0.85 

7.47 

B 

2.6 

3 

SB 

LT-TH 

0.73 

0.56  100.0 

12.36  1422 

1.37 

0.85 

11.67 

B 

12.0 

12 

SB 

RT 

0.20 

0.56  100.0 

8.22   693 

0.02 

0.85 

7.01 

B 

1.7 

2 

DIR 

Delay 

LOS 

EB 

20.15 

C 

WB 

19.68 

C 

NB 

9.94 

B 

SB 

11.11 

B 

INTERSECTION 

DELAY  =  13.41  INTERSECTION  LOS= 

=B 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

fOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   21.5  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  56.4  sees  green, 
suggested  timing  phase  2  is   1.4  sees  green, 
suggested  timing  phase  3  is   3  6.2  sees  green. 


3.0 

sees 

yellow  + 

red 

clear 

0.0 

sees 

yellow  + 

red 

clear 

3.0 

sees 

yellow  + 

red 

clear 

CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/COLUMBUS/NEW  DUDLEY 

NO  BUILD  CONDITIONS  -  AM  PEAK  HOUR 

date: 08-13-1989  time: 21: 13: 39 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I7NBAM      GEOMETRICS=P18INT7     SIGNAL=P18INT7 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   233   238 

224 

0   2   0 

0.0  12.0 

0.0 

50 

WB    27   424 

0 

0   2   0 

0.0  12.0 

0.0 

50 

NB   449  1869 

52 

13   0 

10.0  11.0 

0.0 

47 

SB   200   564 

188 

13   0 

10.0  11.0 

0.0 

46 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     5 
N      0     5 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.940   200    N     16.5     3 
.940   300    N     16.5     3 
.940   300    N     15.8     3 
.940   200    N     15.8     3 


PHASINGS 

EASTBOUND 
1   t   r  p 


1 
2 
3 

4 


* 
* 


* 


WESTBOUND 
1  t  r  p 


* 
* 


NORTHBOUND 
1   t   r   p 


* 


* 


SOUTHBOUND  GREEN 
1   t   r   p 

*  3.9 

*  26.6 

*  15.4 

*  *   *      48.1 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF   LTFR  THFR 

RTFR 

EB    233   238 

224 

.940    248   253 

238 

WB     27   424 

0 

.940     29   451 

0 

NB    449  1869 

52 

.940    478  1988 

55 

SB    200   564 

188 

.940    213   600 

200 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT-TH-RT 

739 

2  1.05   776  0.34 

0.32 

WB   LT-TH 

480 

2  1.05   504  0.06 

0.00 

NB   LT 

478 

1  1.00   478  1.00 

0.00 

NB   TH-RT 

2044 

3  1.10  2248  0.00 

0.03 

SB   LT 

213 

1  1.00   213  1.00 

0.00 

SB   TH-RT 

800 

3  1.10   880  0.00 

0.25 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

#  : 

LANES      OPPOSING 

LT 

TH    RT 

LT    TH 

RT 

LT 

TH 

RT 

VOLUME 

EASTBOUND 

29 

451     0 

100   100 

0 

0 

2 

0 

480 

WESTBOUND 

248 

253   238 

87    87 

87 

0 

2 

0 

645 

NORTHBOUND 

213 

600   200 

100   100 

100 

1 

3 

0 

800 

SOUTHBOUND 

478 

1988    55 

100   100 

100 

1 

3 

0 

1399 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL 

,  N   Fwid   Fhv 

Fgr  Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB   LT-TH-RT 

1800 

2  1.000  0.990  1. 

000  1.000 

1.000 

1. 

,000  0 

.906 

0.861 

2779 

WB   LT-TH 

1800 

2  1.000  0.990  1. 

000  1.000 

1.000 

1. 

,000  1 

.000 

0.681 

2427 

NB   LT 

1800 

1  0.933  0.990  1. 

000  1.000 

1.000 

1. 

,000  1 

.000 

0.950 

1580 

NB  TH-RT 

1800 

3  0.967  0.990  1. 

,000  1.000 

0.993 

1. 

,000  0 

.992 

1.000 

5092 

SB   LT         1800   1  0.933  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1580 
SB   TH-RT      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  0.939  1.000  4818 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N 
WB  100   27   2 
CALCULATIONS 
DIR  Sop     Yo 
WB  2726  0.237 


Va 
480 


Vm 
480 


Vlt 
29 


Gu     Fs 
3.808  0.472 


Pit  No 
0.06   2 


Vo  Plto 
645  0.34 


PI      Gq     Pt 
313  22.764  0.687 


Gf 
4.338 


El 
2.385 


Fm   Fit 
362  0.681 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


s  v/s   g/C    c  v/c   CRITICAL 


WB 

LT-TH 

NB 

LT 

NB 

TH-RT 

SB 

LT 

SB 

TH-RT 

EB   LT-TH-RT   776  2779  0.28  0.30  846  0.92 

504  2427  0.21  0.27  645  0.78 

478  1580  0.14  0.15  527  0.91      * 

2248  5092  0.44  0.48  2450  0.92      * 

213  1580  0.11  0.15  311  0.69 

880  4818  0.18  0.48  2318  0.38 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.86  TOTAL  V/C=  0.92 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   217  ON  THE  PERMISSIVE  PHASE 

FOR  THE  SOUTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   0  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C 


dl 


d2   PF   Delay  LOS  Avg  Q  95%  Q 


EB 
WB 
NB 
NB 
SB 
SB 


LT-TH-RT 

LT-TH 

LT 

TH-RT 

LT 

TH-RT 


0.92 

0.30 

100.0 

25.51 

846 

10.61 

0.85 

30.70 

D 

14.3 

20 

0.78 

0.27 

100.0 

25.85 

645 

4.27 

0.85 

25.61 

D 

9.8 

11 

0.91 

0.64 

100.0 

11.91 

527 

13.75 

1.00 

25.66 

D 

11.2 

11 

0.92 

0.48 

100.0 

18.31 

2450 

4.46 

0.85 

19.35 

C 

29.4 

34 

0.69 

0.64 

100.0 

8.94 

311 

4.21 

1.00 

13.15 

B 

5.0 

5 

0.38 

0.48 

100.0 

12.51 

2318 

0.05 

0.85 

10.68 

B 

11.5 

12 

DIR  Delay  LOS 

EB   30.70   D 

WB   25.61   D 

NB   20.46   C 

SB   11.16   B 

INTERSECTION  DELAY 


=  20.53  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   63.8  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is   3.9  sees  green, 
suggested  timing  phase  2  is  26.6  sees  green, 
suggested  timing  phase  3  is   15.3  sees  green, 
suggested  timing  phase  4  is  48.2  sees  green, 


0. 

.0 

sees 

yellow 

+ 

red 

clear 

3, 

.0 

sees 

yellow 

+ 

red 

clear 

0, 

,0 

sees 

yellow 

+ 

red 

clear 

3, 

.0 

sees 

yellow 

+ 

red 

clear 

CINCH  PROGR?^  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/COLUMBUS/NEW  DUDLEY 

NO  BUILD  CONDITIONS  -  PM  PEAK  HOUR 

date: 08-13-1989  time: 21:20: 08 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I7NBPM      GEOMETRICS=P18INT7     SIGNAL=P18INT7 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   270   293 

505 

0   2   0 

0.0  12.0 

0.0 

50 

WB    52   385 

0 

0   2   0 

0.0  12.0 

0.0 

50 

NB   315   963 

3 

13   0 

10.0  11.0 

0.0 

47 

SB   216  1389 

165 

13   0 

10.0  11.0 

0.0 

46 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     5 
N      0     5 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.950   200    N     16.5     3 
.950   200    N     16,5     3 
.950   300    N     15.8     3 
.950   200    N     15.8     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  *   *   * 

2  *   *   * 

3  * 

4  * 


WESTBOUND 
1   t   r   p 


* 
* 


NORTHBOUND 
1   t   r   p 

* 
* 

* 

*   *   * 


SOUTHBOUND  GREEN 
1   t   r   p 

*  9.7 

*  32.5 

*  16.4 

*  *   *      35.4 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 

A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB    270   293   505   .950    284   308  532 

WB     52   385     0   .950     55   405  0 

NB    315   963     3   .950    332  1014  3 

SB    216  1389   165   .950    227  1462  174 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


EB 
WB 
NB 
NB 
SB 
SB 


LT-TH-RT 

LT-TH 

LT 

TH-RT 

LT 

TH-RT 


1124 
460 
332 

1017 
227 

1636 


LU 


V   Pit   Prt 


1.05  1180  0.25  0.47 
1.05  483  0.12  0.00 
1.00  332  1.00  0.00 
1.10  1119  0.00  0.00 
1.00  227  1.00  0.00 
1.10  1799  0.00  0.11 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 
SOUTHBOUND 


OPPOSING  APPROACH 


VOLUMES 

LT    TH    RT 

55   405     0 

284   308   532 

227  1462   174 

332  1014     3 


%  OPPOSING  LEFT  TURN 

LT    TH    RT 

100   100     0 

77    77    77 

100   100   100 

100   100   100 


#  LANES 
LT  TH  RT 
0  2  0 
0  2  0 
13  0 
13    0 


OPPOSING 
VOLUME 

460 

865 
1399 
1017 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP   IDEAL  N   Fwid   Fhv   Fgr  Fpark 

EB   LT-TH-RT   1800   2  1.000  0.990  1.000  1 

WB   LT-TH      1800   2  1.000  0.990  1.000  1 

NB   LT         1800   1  0.933  0.990  1.000  1.000 


Fbus  Farea 
000  1.000  1.000  0 
000  1.000  1.000  1 
1.000  1.000  1 


Frt  Fit  s 
,862  0.895  2749 
,000  0.586  2088 
,000  0.950  1580 


NB   TH-RT      1800  3  0.967  0.990  1.000  1.000  0.993  1.000  0.999  1.000  5129 

SB   LT         1800  1  0.933  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1580 

SB   TH-RT      1800  3  0.967  0.990  1.000  1.000  0.993  1.000  0.974  1.000  4999 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TtnW  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va  Vm  Vlt   Pit  No   Vo  Plto 

WB  100   32   2   460  460    55  0.12   2   865  0.25 

CALCULATIONS 


DIR  Sop 

Yo 

1      Gu     Fs     PI 

Gq 

Pt 

Gf 

El     Fm    Fit 

WB  2924  0. 

296 

4.095  0.335  0.777 

28.364  0.223 

0.574 

3.363  0.172  0.586 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP 

V     s   V/S   g/C 

C  v/c 

CRITICAL 

EB   LT-TH- 

■RT 

1180  2749  0.43  0.42 

1160  1.02 

* 

WB   LT-TH 

483  2088  0.23  0.32 

678  0.71 

NB   LT 

332  1580  0.17  0.16 

326  1.02 

* 

NB   TH-RT 

1119  5129  0.22  0.35 

1814  0.62 

SB   LT 

227  1580  0.09  0.16 

398  0.57 

SB   TH-RT 

1799  4999  0.36  0.35 

1768  1.02 

* 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.96  TOTAL  V/C=  1.02 

FOR  THE  NORTHBOUND  PROTECTED/ PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   0  ON  THE  PERMISSIVE  PHASE 

FOR  THE  SOUTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   72  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 


dl 


d2   PF   Delay  LOS  Avg  Q  95%  Q 


EB 

LT-TH-RT 

1.02 

0.42 

100.0 

22.25 

1160 

24.58 

0.85 

39.80 

D 

21.5 

38 

WB 

LT-TH 

0.71 

0.32 

100.0 

22.55 

678 

2.45 

0.85 

21.25 

C 

8.6 

9 

NB 

LT 

1.02 

0.52 

100.0 

18.65 

326 

43.01 

1.00 

61.66 

F 

9.5 

18 

NB 

TH-RT 

0.62 

0.35 

100.0 

20.30 

1814 

0.46 

0.85 

17.64 

C 

18.3 

18 

SB 

LT 

0.57 

0.52 

100.0 

12.54 

398 

1.46 

1.00 

14.00 

B 

5.3 

5 

SB 

TH-RT 

1.02 

0.35 

100.0 

24.79 

1768 

20.60 

0.85 

38.59 

D 

32.2 

54 

DIR  Delay  LOS 

EB   39.80   D 

WB  21.25   C 

NB   27.71   D 

SB   35.83   D 

INTERSECTION  DELAY 


=  33.08  INTERSECTION  LOS=D 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is   9.7  sees  green, 
suggested  timing  phase  2  is   32.5  sees  green, 
suggested  timing  phase  3  is  16.4  sees  green, 
suggested  timing  phase  4  is  35.4  sees  green, 


0.0 

sees 

yellow 

+ 

red 

clear 

3.0 

sees 

yellow 

+ 

red 

clear 

0.0 

sees 

yellow 

+ 

red 

clear 

3.0 

sees 

yellow 

+ 

red 

clear 

CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/ COLUMBUS/NEW  DUDLEY 

NO  BUILD  CONDITIONS  -  SAT  PEAK  HOUR 

date: 08-13-1989  time: 21: 25:25 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I7NBSAT     GE0METRICS=P18INT7     SIGNAL=P18INT7 

LOCATED  IN  CBD:N 


vou 

JME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR 

LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB 

235   271 

262 

0   2   0 

0.0  12.0 

0.0 

50 

WB 

68   278 

0 

0   2   0 

0.0  12.0 

0.0 

50 

NB 

295  1105 

19 

13   0 

10.0  11.0 

0.0 

47 

SB 

206  1028 

165 

13   0 

10.0  11.0 

0.0 

46 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     5 
N      0     5 


PEDESTRIANS  ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 
.890   100    N     16.5     3 
.890   100    N     16.5     3 
.890   100    N     15.8     3 
.890   100    N     15.8     3 


PHASINGS 

EASTBOUND 
1   t   r  p 

1  *   *   * 

2  *   *   * 

3  * 

4  * 


WESTBOUND 
1   t   r   p 


* 
* 


NORTHBOUND 
1   t   r   p 

* 
*   *   * 


SOUTHBOUND  GREEN 
1   t   r   p 

*  7.5 

*  29.8 

*  20.8 

*  *   *      36.0 


Y+R  PRE/ACT 


0 
3 

0 
3 


A 
A 

A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF   LTFR  THFR 

RTFR 

EB    235   271 

262 

.890    264   304 

294 

WB     68   278 

0 

.890     76   312 

0 

NB    295  1105 

19 

.890    331  1242 

21 

SB    206  1028 

165 

.890    231  1155 

185 

PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW  N 

LU     V   Pit 

Prt 

EB   LT-TH-RT 

863  2 

1.05   906  0.31 

0.34 

WB   LT-TH 

389  2 

1.05   408  0.20 

0.00 

NB   LT 

331  1 

1.00   331  1.00 

0.00 

NB   TH-RT 

1263  3 

1.10  1389  0.00 

0.02 

SB   LT 

231  1 

1.00   231  1.00 

0.00 

SB   TH-RT 

1340  3 

1.10  1474  0.00 

0.14 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT 

TH    RT 

LT    TH 

RT 

LT 

TH   RT 

VOLUME 

EASTBOUND 

76 

312     0 

100   100 

0 

0 

2    0 

389 

WESTBOUND 

264 

304   294 

80    80 

80 

0 

2    0 

690 

NORTHBOUND 

231  : 

1155   185 

100   100 

100 

1 

3    0 

1340 

SOUTHBOUND 

331 

1242    21 

100   100 

100 

1 

3    0 

1263 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea 
EB  LT-TH-RT  1800  2  1.000  0.990  1.000  1.000  1.000  1.000 
WB  LT-TH  1800  2  1.000  0.990  1.000  1.000  1.000  1.000 
NB   LT         1800   1  0.933  0.990  1.000  1.000  1.000  1.000 


Frt  Fit  s 
0.933  0.891  2962 
1.000  0.622  2218 
1.000  0.950  1580 


NB  TH-RT  1800  3  0.967  0.990  1.000  1.000  0.993  1.000  0.997  1.000  5115 
SB  LT  1800  1  0.933  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1580 
SB   TH-RT      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  0.973  1.000  4992 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt  Pit  No   Vo  Plto 

WB  100   30   2   389   389    76  0.20   2   690  0.31 

CALCULATIONS 

DIR  Sop    Yo     Gu    Fs    PI     Gq    Pt     Gf 

WB  2906  0.237   7.911  0.444  0.927  21.851  0.073   0.159 


El 
2.534 


Fm    Fit 
,245  0.622 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 

EB  LT-TH-RT 

WB  LT-TH 

NB  LT 

NB  TH-RT 

SB  LT 

SB  TH-RT 


v/c 


V    s  v/s  g/C 

906  2962  0.31  0.37  1103  0.82 

408  2218  0.18  0.30   660  0.62 

331  1580  0.17  0.21   403  0.82 

1389  5115  0.27  0.36  1839  0.76 

231  1580  0.12  0.21   416  0.56 

1474  4992  0.30  0.36  1795  0.82 


CRITICAL 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.77  TOTAL  V/C=  0.82 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   8  ON  THE  PERMISSIVE  PHASE 

FOR  THE  SOUTHBOUND  PROTECTED/ PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   21  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP 

EB   LT-TH-RT 

WB   LT-TH 

NB   LT 

NB   TH-RT 

SB   LT 

SB   TH-RT 


V/C 

g/C 

C 

dl 

C 

d2 

PF    I 

)elay  LOS  Avg  Q 

95%  ' 

0.82 

0.37 

100.0 

21.56 

1103 

3.59 

0.85 

21.38 

C 

15.0 

16 

0.62 

0.30 

100.0 

22.98 

660 

1.27 

0.85 

20.61 

C 

7.6 

8 

0.82 

0.57 

100.0 

13.32 

403 

8.81 

1.00 

22.13 

C 

7.3 

7 

0.76 

0.36 

100.0 

21.40 

1839 

1.29 

0.85 

19.28 

C 

22.5 

22 

0.56 

0.57 

100.0 

10.38 

416 

1.26 

1.00 

11.64 

B 

5.1 

5 

0.82 

0.36 

100.0 

22.12 

1795 

2.27 

0.85 

20.73 

C 

23.8 

24 

DIR  Delay  LOS 

EB  21,38   C 

WB   20.61   C 

NB   19.83   C 

SB   19.50   C 

INTERSECTION  DELAY 


=  20.07  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   32.1  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is   7.4  sees  green, 
suggested  timing  phase  2  is  29.8  sees  green, 
suggested  timing  phase  3  is  20.8  sees  green, 
suggested  timing  phase  4  is  36.0  sees  green. 


0.0 

sees 

yellow 

+ 

red 

clear 

3.0 

sees 

yellow 

+ 

red 

clear 

0.0 

sees 

yellow 

+ 

red 

clear 

3.0 

sees 

yellow 

+ 

red 

clear 

CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

PARKER/RUGGLES 

NO  BUILD  CONDITIONS  -  AM  PEAK  HOUR 

date: 08-15-1989  time: 05: 00:42 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I8NBAM      GEOMETRICS=P18INT8E    SIGNAL=P18INT8 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    21   673 

106 

Oil 

0.0   9.0 

8.0 

28 

WB    57   701 

104 

0   10 

0.0  15.0 

0.0 

28 

NB   128   264 

25 

0   10 

0.0  12.0 

0.0 

20 

SB   132   241 

40 

0   10 

0.0  11.0 

0.0 

20 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N     10     0 
Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.930   100    N     11.0     3 
.930   100    N     11.0     3 
.930   100    N      9.0     3 
.930   100    N      9.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  *   *   * 


WESTBOUND 
1   t   r   p 
* 
*   *   * 


NORTHBOUND 
1  t  r  p 
*   *   * 

* 


SOUTHBOUND  GREEN 
1   t   r   p 
*   *   *      35.6 
*   58.4 


Y+R  PRE/ACT 


3 
3 


P 
P 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF   LTFR  THi^'K 

RTFR 

EB     21   673 

106 

.930     23   724 

114 

WB     57   701 

104 

.930     61   754 

112 

NB    128   264 

25 

.930    138   284 

27 

SB    132   241 

40 

.930    142   259 

43 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT-TH 

746 

1  1.00   746  0.03 

0.00 

EB   RT 

114 

1  1.00   114  0.00 

1.00 

WB   LT-TH-RT 

927 

1  1.00   927  0.07 

0.12 

NB   LT-TH-RT 

448 

1  1.00   448  0.31 

0.06 

SB   LT-TH-RT 

444 

1  1.00   444  0.32 

0.10 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

#  LANES      OPPOSING 

LT 

TH    RT 

LT 

TH 

RT 

LT 

TH 

RT 

VOLUME 

EASTBOUND 

61 

754   112 

100 

100 

100 

0 

1 

0 

866 

WESTBOUND 

23 

724   114 

100 

100 

0 

0 

1 

1 

724 

NORTHBOUND 

142 

259    43 

100 

100 

100 

0 

1 

0 

302 

SOUTHBOUND 

138 

284    27 

100 

100 

100 

0 

1 

0 

311 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAI 

.  N   Fwid    Fhv 

Fgr  : 

Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB   LT-TH 

1800 

1  0.900  0.990  1. 

,000 

1.000 

1.000 

,000  1 

.000 

0.749 

1202 

EB   RT 

1800 

1  0.867  0.990  1. 

.000 

1.000 

1.000 

,000  0 

.802 

1.000 

1239 

WB   LT-TH-RT 

1800 

1  1.100  0.990  1. 

.000 

1.000 

1.000 

,000  0 

.878 

0.771 

1326 

NB   LT-TH-RT 

1800 

1  1.000  0.990  1, 

.000 

1.000 

1.000 

,000  0 

.889 

0.645 

1022 

SB   LT-TH-RT 

1800 

1  0.967  0.990  1, 

.000 

1.000 

1.000 

,000  0 

.882 

0.627 

953 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C 

G   N 

Va   Vm  Vlt 

Pit 

No    Vo 

Plto 

EB  100 

58   1 

746   838    23 

0.03 

1   866 

0.07 

WB  100 

58   1 

927   866    61 

0.07 

1   724 

0.03 

NB  100 

36   1 

448   311   138 

0.31 

1   302 

0.32 

SB  100 

36   1 

444   302   142 

0.32 

1   311 

0.31 

CALCULATIONS 

DIR  Sop 

Yo 

Gu     Fs 

PI 

Gq 

Pt 

EB  1571 

0.551 

7.349  0.334  0. 

,030  51.038  0, 

.970 

WB  1680  0.431  26.888  0.423  0. 
NB  1489  0.203  19.226  0.686  0. 
SB  1505  0.207  18.853  0.681  0. 

CAPACITY  ANALYSIS  WORKSHEET 


Gt 
I  834 
066  31.500  0.934  18^629 
307  16.387  0.693  4.292 
320  16.760  0.680   4.089 


El  Fm  Fit 
3.368  0.749  0.749 
2.661  0.771  0.771 
1.640  0.645  0.645 
1.653  0.627  0.627 


DIR  LN  GROUP 
EB   LT-TH 
EB  RT 

WB  LT-TH-RT 
NB  LT-TH-RT 
SB   LT-TH-RT 


V    s  v/s   g/C  C  v/c 

746  1202  0.62  0.58  702  1.06 

114  1239  0.09  0.58  724  0.16 

927  1326  0.70  0.58  774  1.20 

448  1022  0.44  0.36  364  1.23 

444   953  0.47  0.36  339  1.31 


CRITICAL 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  1.16  TOTAL  V/C=  1.24 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C    C 
EB   LT-TH     1.06  0.58  100.0 
EB   RT        0.16  0.58  100.0 
WB   LT-TH-RT  1.20  0.58  100.0 
NB   LT-TH-RT  1.23  0.36  100.0 


dl  c  d2    PF 

17.36  702  45.28  1.00 

7.25  724  0.01  1.00 

21.85  774  111.34  1.00 

28.06  364  146.96  1.00 


Delay  LOS  Avg  Q 

62.63   F   17.3 

7.26   B    1.3 

133.19   F   39.6 

175.02   F   25.8 


95%  Q 

40 

1 

104 

66 

89 


SB   LT-TH-RT  1.31  0.36  100.0   29.50   339   208.70  1.00   238.20   F   33.4 

DIR  Delay  LOS 

EB   55.29   E 

WB  133.19   F 

NB  175.02   F 

SB  238  20   F 

INTERSECTION  DELAY  =132.59  INTERSECTION  LOS=F 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 

for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is  37.6  sees  green,    3.0  sees  yellow  +  red  clear 

suggested  timing  phase '2  is  56.4  sees  green,    3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

PARKER/RUGGLES 

NO  BUILD  CONDITIONS  -  PM  PEAK  HOUR 

date: 08-15-1989  time: 05: 03: 37 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I8NBPM      GEOMETRICS=P18INT8E    SIGNAL=P18INT8 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    32   853 

115 

Oil 

0.0   9.0 

8.0 

28 

WB    34   941 

103 

0   10 

0.0  15.0 

0.0 

28 

NB    99   182 

33 

0   10 

0.0  12.0 

0.0 

20 

SB   168   269 

28 

0   10 

0.0  11.0 

0.0 

20 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N     10     0 
Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.970   100    N     11.0     3 
.970   100    N     11.0     3 
.970   100    N      9.0     3 
.970   100    N      9.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  *   *   * 


WESTBOUND 
1   t   r   p 


NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE/ACT 
Itrpltrp 

*   *   *      *   *   *      30.4  3     P 

*  *   63.6  3     P 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF   LTFR  THFR 

RTFR 

EB     32   853 

115 

.970     33   879 

119 

WB     34   941 

103 

.970     35   970 

106 

NB     99   182 

33 

.970    102   188 

34 

SB    168   269 

28 

.970    173   277 

29 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT-TH 

912 

1  1.00   912  0.04 

0.00 

EB   RT 

119 

1  1.00   119  0.00 

1.00 

WB   LT-TH-RT 

1111 

1  1.00  1111  0.03 

0.10 

NB   LT-TH-RT 

324 

1  1.00   324  0.32 

0.11 

SB   LT-TH-RT 

479 

1  1.00   479  0.36 

0.06 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

#  ] 

LANES      OPPOSING 

LT 

TH    RT 

LT    TH 

RT 

LT 

TH 

RT 

VOLUME 

EASTBOUND 

35 

970   106 

100   100 

100 

0 

1 

0 

1076 

WESTBOUND 

33 

879   119 

100   100 

0 

0 

1 

1 

879 

NORTHBOUND 

173 

277    29 

100   100 

100 

0 

1 

0 

306 

SOUTHBOUND 

102 

188    34 

100   100 

100 

0 

1 

0 

222 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL 

,  N   Fwid    FhV 

Fgr  Fpark 

FbUS 

Farea 

Frt 

Fit 

s 

EB   LT-TH 

1800 

1  0.900  0.990  1. 

,000  1.000 

1.000 

,000  1 

.000 

0.611 

980 

EB   RT 

1800 

1  0.867  0.990  1. 

,000  1.000 

1.000 

,000  0 

.802 

1.000 

1239 

WB   LT-TH-RT 

1800 

1  1.100  0.990  1. 

,000  1.000 

1.000 

,000  0 

.883 

0.778 

1346 

NB   LT-TH-RT 

1800 

1  1.000  0.990  1. 

,000  1.000 

1.000 

,000  0 

.881 

0.572 

898 

SB   LT-TH-RT 

1800 

1  0.967  0.990  1. 

,000  1.000 

1.000 

,000  0 

.889 

0.703 

1077 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N 

Va    Vm  Vlt   Pit 

No    Vo  Plto 

EB  100   64   1 

912   998    33  0.04 

1  1076  0.03 

WB  100   64   1 

1111  1076    35  0.03 

1   879  0.04 

NB  100   30   1 

324   222   102  0.32 

1   306  0.36 

SB  100   30   1 

479   306   173  0.36 

1   222  0.32 

CALCULATIONS 

DIR  Sop     Yo 

Gu     Fs     PI 

Gq     Pt 

Gf 

El 

Fm 

Fit 

EB  1622  0.664 

0.000  0.202  0.036 

63.621  0.964  36, 

,791 

5.561 

0. 

.611 

0. 

.611 

WB  1545  0,569 

15.573  0.325  0.032 

48.048  0.968  32. 

,975 

3.457 

0. 

,778 

0, 

.778 

NB  1512  0.203 

12.699  0.684  0.315 

17.681  0.685   4. 

,191 

1.646 

0. 

.572 

0, 

.572 

SB  1496  0.148 

18.266  0.736  0.361 

12.113  0.639   3. 

,302 

1.528 

0. 

.703 

0, 

.703 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP 

V    s  v/s   g/C 

c   v/c   CRITICAL 

EB   LT-TH 

912   980  0.93  0.64 

623  1.46      * 

EB   RT 

119  1239  0.10  0.64 

788  0.15 

WB   LT-TH-RT  1111  1346  0.83  0.64 

856  1.30 

NB   LT-TH-RT 

324   898  0.36  0.30 

273  1.19 

SB   LT-TH-RT 

479  1077  0.45  0.30 

327  1.46      * 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  1.38  TOTAL 

V/C= 

1.46 

dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

73.08 

623 

358.08 

1.00 

431.16   F  113.9 

328 

5.56 

788 

0.01 

1.00 

5.57   B    1.2 

1 

28.86 

856 

184.78 

1.00 

213.64   F   71.6 

199 

28.81 

273 

124.45 

1.00 

153.26   F   16.9 

42 

33.19 

327 

371.81 

1.00 

405.00   F   58.6 

163 

LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c  g/C  C 
EB  LT-TH  1.46  0.64  100.0 
EB  RT  0.15  0.64  100.0 
WB  LT-TH-RT  1.3  0  0.64  100.0 
NB  LT-TH-RT  1.19  0.30  100.0 
SB   LT-TH-RT  1.46  0.30  100.0 

DIR  Delay  LOS 

EB  382.22   F 

WB  213.64   F 

NB  153.26   F 

SB  405.00   F 

INTERSECTION  DELAY  =297.15  INTERSECTION  LOS=F 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 

for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is  30.4  sees  green,    3.0  sees  yellow  +  red  clear 

suggested  timing  phase  2  is.  63.6  sees  green,   3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

PARKER/RUGGLES 

NO  BUILD  CONDITIONS  -  SAT  PEAK  HO\m 

date: 08-15-1989  time: 05: 05:26 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I8NBSAT     GE0METRICS=P18INT8E    SIGNAL=P18INT8 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRI CS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB     7   502 

35 

Oil 

0.0   9.0 

8.0 

28 

WB    25   536 

107 

0   10 

0.0  15.0 

0.0 

28 

NB    45   118 

36 

0   10 

0.0  12.0 

0.0 

20 

SB   141   224 

14 

0   10 

0.0  11.0 

0.0 

20 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N     10     0 
Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.880    50    N     11.0     3 
.880    50    N     11.0     3 
.880    50    N      9.0     3 
.880    50    N      9.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  *   *   * 


WESTBOUND 
1   t   r   p 


NORTHBOUND 
1  t  r  p 
*   *   • 

* 


SOUTHBOUND 

GREEN 

Y+R  1 

PRE, 

1   t   r   p 

*   *   * 

38.9 

3 

P 

* 

55.1 

3 

P 

CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF 

LTFR  THFR 

RTFR 

EB      7   502 

35 

.880 

8   570 

40 

WB     25   536 

107 

.880 

28   609 

122 

NB     45   118 

36 

.880 

51   134 

41 

SB    141   224 

14 

.880 

160   255 

16 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU 

V   Pit 

Prt 

EB   LT-TH 

578 

1  1.00 

578  0.01 

0.00 

EB   RT 

40 

1  1.00 

40  0.00 

1.00 

WB   LT-TH-RT 

759 

1  1.00 

759  0.04 

0.16 

NB   LT-TH-RT 

226 

1  1.00 

226  0.23 

0.18 

SB   LT-TH-RT 

431 

1  1.00 

431  0.37 

0.04 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

#  LANES      OPPOSING 

LI 

TH 

RT 

LT 

TH 

RT 

LT 

TH 

RT 

VOLUME 

EASTBOUND 

28 

609 

122 

100 

100 

100 

0 

1 

0 

731 

WESTBOUND 

8 

1   570 

40 

100 

100 

0 

0 

1 

1 

570 

NORTHBOUND 

160 

1   255 

16 

100 

100 

100 

0 

1 

0 

270 

SOUTHBOUND 

51 

134 

41 

100 

100 

100 

0 

1 

0 

175 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL  N   Fwid    Fhv 

Fgr  : 

Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB   LT-TH 

1800 

1  0.9O0  0.990  1. 

,000 

1.000 

1.000 

,000  1 

.000 

0.960 

1539 

EB   RT 

1800 

1  0.867  0.990  1. 

.000 

1.000 

1.000 

.000  0 

.826 

1.000 

1276 

WB   LT-TH-RT 

1800 

1  1.100  0.990  1. 

.000 

1.000 

1.000 

,000  0 

.875 

0.936 

1604 

NB   LT-TH-RT 

1800 

1  1.000  0.990  1, 

.000 

1.000 

1.000 

,000  0 

.871 

0.791 

1229 

SB   LT-TH-RT 

1800 

1  0.967  0.990  1. 

.000 

1.000 

1.000 

,000  0 

.894 

0.828 

1276 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TITRN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR   C    G   N    Va  Vm  Vlt  Pit  No 

EB  100   55   1   578  610  8  0.01 

WB  100   55   1   759  731  28  0.04 

NB  100   39   1   226  175  51  0.23 

SB  100   39   1   431  270  160  0.37 


o 

VO 

Plto 

1 

731 

0.04 

1 

570 

0.01 

1 

270 

0.37 

1 

175 

0.23 

CALCULATIONS 


DIR  Sop 
EB  1718 
WB  1759 


Yo 


GU 


Fs 


Gq 


PI 

0.425  21.810  0.418  0.014 

0.324  33.507  0.518  0.037 
NB  1532  0.176  25.843  0.706  0.226  13.088  0.774 
SB  1587  0.110  31.362  0.766  0.372   7.569  0.628 


Pt      Gt 

33.260  0.986  29.503 

21.563  0.963  17.344 

5.566 

2.796 


El 
2.689 
2.170 
1.594 
1.469 


Fm 
0.960 
0.936 


Fit 
,960 
.936 


0.791    0.791 
0.828    0.828 


CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V    s  v/s  g/C  c  v/c 

EB   LT-TH      578  1539  0.38  0.55  848  0.68 

40  1276  0.03  0.55  703  0.06 

759  1604  0.47  0.55  883  0.86 

226  1229  0.18  0.39  478  0.47 

431  1276  0.34  0.39  497  0.87 


DIR 

LN 

GROUP 

EB 

LT- 

-TH 

EB 

RT 

WB 

LT- 

-TH- 

-RT 

NB 

LT- 

-TH- 

-RT 

SB 

LT- 

-TH- 

■RT 

CYCLE=100. 

,0 

CRITICAL 


LOST=  6.0   SUM  V/S  CRIT=  0.81  TOTAL  V/C=  0.86 


LEVEL  OF  SERVICE  WORKSHEET 


DIR 

LN  GROUP 

V/C 

g/C 

C 

dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

EB 

LT-TH 

0.68 

0.55 

100.0 

12.29 

848 

1.58 

1.00 

13.87   B 

7.2 

8 

EB 

RT 

0.06 

0.55 

100.0 

7.92 

703 

0.00 

1.00 

7.92   B 

0.5 

1 

WB 

LT-TH-RT 

0.86 

0.55 

100.0 

14.56 

883 

6.05 

1.00 

20.62   C 

9.5 

14 

NB 

LT-TH-RT 

0.47 

0.39 

100.0 

17.37 

478 

0.57 

1.00 

17.94   C 

3.8 

4 

SB 

LT-TH-RT 

0.87 

0.39 

100.0 

21.40 

497 

10.50 

1.00 

31.90   D 

7.5 

12 

DIR  Delay  LOS 

EB   13.49   B 

WB   20.62   C 

NB   17.94   C 

SB   31.90   D 

INTERSECTION  DELAY 


=  20.54  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   41.0  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  39.1  sees  green, 
suggested  timing  phase  2  is   54.9  sees  green, 


3.0  sees  yellow  -i-  red  clear 
3.0  sees  yellow  +   red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

COLUMBUS/MELNEA  CASS/BUS  DRIVE 

NO  BUILD  CONDITIONS  -  AM  PEAK  HOUR 

date: 08-14-1989  time: 06: 28:24 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I9NBAM      GEOMETRICS=P18I9 

LOCATED  IN  CBD:N 


SIGNAL=P18I9 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0     2 

0 

0   10 

0.0  15.0   0.0 

32 

WB    29    21 

760 

Oil 

0.0  12.0  12.0 

26 

NB     0    10 

IB 

Oil 

0.0  12.0  12.0 

26 

SB     0   286 

9 

0   2   0 

0.0  12.0   0.0 

52 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 
DIR  GRADE  %HV    Y/N  MOVES  BUSES 
EB   0.0%  %100.0%    N      0     0 
WB   0.0%  15.0%    N      0     0 
NB   0.0%   2.0%    N     10     0 
SB   0.0%   2.0%    Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.950   100    N     12.0     3 
.950    50    N     12.0     4 
.950   100    N     17.0     3 
.950   100    N     17.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 
1 

2  * 

3  *   *   * 


WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE/ACT 
Itrpltrpltrp 

*  *      *   *      66.2  3     A 

*      *   *  2.1  3     A 

*   *   *  *  *   22.7  3     A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 


PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV 

THV   RTV 

PHF 

LTFR 

THFR 

RTFR 

EB      0 

2     0 

.950 

0 

2 

0 

WB    29 

21   760 

.950 

31 

22 

800 

NB     0 

10    18 

.950 

0 

11 

19 

SB     0 

286     9 

.950 

0 

301 

9 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP   FLOW 

N    LU 

V 

Pit 

Prt 

EB   TH 

2 

1  1.00 

2 

0.00 

0.00 

WB   LT-TH 

53 

1  1.00 

53 

0.58 

0.00 

WB   RT 

800 

1  1.00 

800 

0.00 

1.00 

NB  TH 

11 

1  1.00 

11 

0.00 

0.00 

NB   RT 

19 

1  1.00 

19 

0.00 

1.00 

SB   TH-RT 

311 

2  1.05 

326 

0.00 

0.03 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 


BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN     #  LANES      OPPOSING 

LT 

TH    RT         LT 

TH 

RT 

LT   TH 

RT 

VOLUME 

WESTBOUND 

0 

2     0        100 

100 

100 

0    1 

0 

2 

SATURATION 

FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL 

N  Fwid   Fhv   Fgr 

Fpark 

Fbus 

Farea   Frt 

Fit 

s 

EB  TH 

1800 

1  1.100  0.667  1.000 

1.000 

1.000 

1.000  1.000 

1.000 

1320 

WB   LT-TH 

1800 

1  1.000  0.930  1.000 

1.000 

1.000 

1.000  1.000 

0.995 

1666 

WB  RT 

1800 

1  1.000  0.930  1.000 

1.000 

1.000 

1.000  0.838 

1.000 

1403 

NB   TH 

1800 

1  1.000  0.990  1.000 

1.000 

1.000 

1.000  1.000 

1.000 

1782 

NB   RT 

1800 

1  1.000  0.990  1.000 

1.000 

1.000 

1.000  0.826 

1.000 

1472 

SB   TH-RT 

1800 

2  1.000  0.990  1.000 

1.000 

1.000 

1.000  0.995 

1.000 

3548 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt  Pit  No   Vo  Plto 

WB  100   23   1    53   822    31  0.58   1     2  0.00 

CALCULATIONS 

DIR  Sop     Yo 

WB  1800  0,001 


DIR  LN  GROUP 

EB  TH 

WB  LT-TH 

WB  RT 

NB  TH 

NB  RT 

SB  TH-RT 


Gu     Fs     PI 

Gq 

Pt      Gf 

El     Fm   Fit 

22.651  0.874  0.580 

0.090  0.420   0.056 

1.288  0.995  0.995 

SIS  WORKSHEET 

V     s   v/s   g/C 

C   V/C 

CRITICAL 

2  1320  0.00  0.23 

300  0.01 

53  1666  0.03  0.23 

379  0.14 

800  1403  0.57  0.92 

1290  0.62 

* 

11  1782  0.01  0.02 

37  0.28 

19  1472  0.01  0.02 

31  0.62 

* 

326  3548  0.09  0.66  2348  0.14 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.58  TOTAL  V/C=  0.62 


LEVEL  OF  SERVICE  WORKSHEET 


DIR  LN  GROUP 

EB  TH 

WB  LT-TH 

WB  RT 

NB  TH 

NB  RT 

SB  TH-RT 


V/C  g/C  C 
0.01  0.23  100.0 
0.14  0.23  100.0 
0.62  0.92  100,0 
0.28  0.02  100.0 
0.62  0.02  100.0 
0.14  0.66  100.0 


dl 
22.72 
23.42 


36.66 
36.91 


C 

300 
379 


0.58  1290 


37 
31 


d2    PF   Delay  LOS  Avg  Q  95%  Q 


0.00  0.85 
0,01  0,62 


4,79  2348 


0.67 

1,14 

20.32 

0.00 


63 
85 
85 
85 


19.31 
14.53 

0.78 
32,13 
48,65 

4.07 


C 
B 
A 
D 
E 
A 


0. 
1. 
1. 
0, 
0, 
2. 


1 
1 
2 

1 
1 
3 


DIR  Delay  LOS 

EB   19.31   C 

WB    1.63   A 

NB   42.75   E 

SB    4.07   A 

INTERSECTION  DELAY  = 


3.32  INTERSECTION  LOS=A 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


15.5  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

COLUMBUS/MELNEA  CASS/BUS  DRIVE 

NO  BUILD  CONDITIONS  -  PM  PEAK  HOUR 

date: 08-14-1989  time: 06: 35: 18 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I9NBPM      GEOMETRICS=P18I9       SIGNAL=P18I9 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0     1 

0 

0   10 

0.0  15.0   0.0 

32 

WB    26    24 

298 

Oil 

0.0  12.0  12.0 

26 

NB     0    12 

38 

Oil 

0.0  12.0  12.0 

26 

SB     0   783 

35 

0   2   0 

0.0  12.0   0.0 

52 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADi7  PARK 
DIR  GRADE  %HV    Y/N  MOVES  BUSES 
EB   0.0%  %100.0%    N      0     0 
WB   0.0%  15.0%    N      0     0 
NB   0.0%   2.0%    N     10     0 
SB   0.0%   2.0%    Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.930   100    N     12.0     3 
.930    50    N     12.0     4 
.930   100    N     17.0     3 
.930   100    N     17.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1 

2  * 

3  *   *   * 


WESTBOUND 
1   t   r  p 
* 
* 
*   *   * 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*  *   *      74.0 
*   ♦  7.9 

*  *    9.1 


Y+R  PRE/ACT 


A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0 

1 

0 

.930 

0 

1 

0 

WB 

26 

24 

298 

.930 

28 

26 

320 

NB 

0 

12 

38 

.930 

0 

13 

41 

SB 

0 

783 

35 

.930 

0 

842 

38 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

EB 

TH 

1 

1  1.00 

1 

0.00 

0.00 

WB 

LT-TH 

54 

1  1.00 

54 

0.52 

0.00 

WB 

RT 

320 

1  1.00 

320 

0.00 

1.00 

NB 

TH 

13 

1  1.00 

13 

0.00 

0.00 

NB 

RT 

41 

1  1.00 

41 

0.00 

1.00 

SB 

TH-RT 

880 

2  1.05 

924 

0.00 

0.04 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
WESTBOUND  0     10        100   100   100 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

1    0 

1 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN  GROUP 

IDEAL 

N 

EB 

TH 

1800 

1 

WB 

LT-TH 

1800 

1 

WB 

RT 

1800 

1 

NB 

TH 

1800 

1 

NB 

RT 

1800 

1 

SB 

TH-RT 

1800 

2 

Fwid   Fhv   Fgr  Fpark 
1.100  0.667  1.000 
1.000  0.930  1.000  1.000  1.000 
1.000  0.930  1.000  1.000  1.000 
1.000  0.990  1.000  1.000 
1.000  0.990  1.000  1.000 


Fbus  Farea   Frt   Fit  s 

1.000  1.000  1.000  1.000  1.000  1320 

1.000  1.000  1.000  1674 

1.000  0.845  1.000  1415 

1.000  1.000  1.000  1.000  1782 

1.000  1.000  0.826  1.000  1472 


1800   2  1.000  0.990  1.000  1.000  1.000  1.000  0.994  1.000  3541 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt   Pit  No   Vo  Plto 

54   346    28  0.52   1     1  0.00 


WB  100    9   1 
CALCULATIONS 
DIR  Sop     Yo 
WB  1800  0.001 


Gu     Fs     PI 
9.058  0.874  0.520 


Gq    Pt     Gf       El     Fm   Fit 
0.054  0.480   0.036     1.287  1.000  1.000 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 

EB  TH 

WB  LT-TH 

WB  RT 

NB  TH 

NB  RT 

SB  TH-RT 


s   v/s   g/C    c  v/c   CRITICAL 
1  1320  0.00  0.09   120  0.01 
54  1674  0.03  0.09   153  0.35      * 
320  1415  0.23  0.86  1218  0.26 
13  1782  0.01  0.08   140  0.09 
41  1472  0.03  0.08   116  0.35      * 
924  3541  0.26  0.74  2621  0.35      * 


CYCLE=100.0   LOST=  9.0   SUM  V/S  CRIT=  0.32  TOTAL  V/C=  0.35 


LEVEL  OF  SERVICE  WORKSHEET 


DIR  LN  GROUP 
EB   TH 

LT-TH 

RT 

TH 

RT 

TH-RT 


WB 
WB 
NB 
NB 
SB 


v/c  g/C  C 
0.01  0.09  100.0 
0.35  0.09  100.0 
0.26  0.86  100.0 
0.09  0.08  100.0 
0.35  0.08  100.0 
0.35  0.74  100.0 


dl     C 

31.42  120 

32.43  153 
0.95  1218 

32.49   140 

33.17   116 

3.47  2621 


d2 


0.00  0.85 
0.60  0.62 


PF    Delay  LOS  Avg  Q   95%  Q 


0.03 
0.01 


0.62 
0.85 


0.78  0.85 
0.04  0.85 


26.70 
20.48 

0.60 
27.62 
28.86 

2.98 


D 
C 
A 
D 
D 
A 


0.0 
1.4 
1.2 
0.3 
1.0 
6.3 


1 
2 
1 
1 
2 
6 


DIR  Delay  LOS 

EB  26.70   D 

WB    3.46   A 

NB   28.56   D 

SB    2.98   A 

INTERSECTION  DELAY  = 


4.15  INTERSECTION  LOS=A 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


13.6  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

COLUMBUS/MELNEA  CASS/BUS  DRIVE 

NO  BUILD  CONDITIONS  -  SAT  PEAK  HOUR 

date:08-14-1989  time: 06: 37: 17 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I9NBSAT     GEOMETRICS=P18I9 

LOCATED  IN  CBD:N 


SIGNAL=P18I9 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0     1 

0 

0   10 

0.0  15.0   0.0 

32 

HB    16     8 

287 

Oil 

0.0  12.0  12.0 

26 

NB     0     7 

51 

Oil 

0.0  12.0  12.0 

26 

SB     0   410 

55 

0   2   0 

0.0  12.0   0.0 

52 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 
DIR  GRADE  %HV    Y/N  MOVES  BUSES 
EB   0.0%  %100.0%    N      0     0 
WB   0.0%  15.0%    N      0     0 
NB   0.0%   2.0%    N     10     0 
SB   0.0%   2.0%    Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.950   100    N     12.0     3 
.950    50    N     12.0     4 
.950   100    N     17.0     3 
.950   100    N     17.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 
1 

2  * 

3  *   *   * 


WESTBOUND 
1   t   r   p 

* 

*   *   * 


NORTHBOUND 
1   t   r   p 

*   * 

* 


SOUTHBOUND  GREEN 
1   t   r   p 

*   *      70.1 

13.7 

*    7.2 


Y+R  PRE/ACT 


3 
3 

3 


A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV 

THV   RTV 

PHF 

LTFR 

THFR 

RTFR 

EB      0 

1     0 

.950 

0 

1 

0 

WB    16 

8   287 

.950 

17 

8 

302 

NB     0 

7    51 

.950 

0 

7 

54 

SB     0 

410    55 

.950 

0 

432 

58 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP   FLOW 

N    LU 

V 

Pit 

Prt 

EB   TH 

1 

1  1.00 

1 

0.00 

0.00 

WB   LT-TH 

25 

1  1.00 

25 

0.67 

0.00 

WB   RT 

302 

1  1.00 

302 

0.00 

1.00 

NB   TH 

7 

1  1.00 

7 

0.00 

0.00 

NB   RT 

54 

1  1.00 

54 

0.00 

1.00 

SB   TH-RT 

489 

2  1.05 

514 

0.00 

0.12 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
WESTBOUND  0     10        100   100   100 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

1    0 

1 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN  GROUP 

IDEAL 

N 

EB 

TH 

1800 

1 

WB 

LT-TH 

1800 

1 

WB 

RT 

1800 

1 

NB 

TH 

1800 

1 

NB 

RT 

1800 

1 

SB 

TH-RT 

1800 

2 

Fhv   Fgr  Fpark  Fbus  Farea   Frt   Fit    s 

0.667  1.000  1.000  1.000  1.000  1.000  1.000  1320 

1.000  1.000  1.000  1, 

1.000  1.000  1.000  0, 

1.000  1.000  1.000  1, 

1,000  1.000  1.000  0, 

1.000  1.000  1.000  0, 


Fwid 
1.100 

1.000  0.930  1.000 
1.000  0.930  1.000 
1.000  0.990  1.000 
1.000  0.990  1.000 
1.000  0.990  1.000 


000  1.000  1674 
846  1.000  1416 
000  1.000  1782 
826  1.000  1472 
982  1.000  3501 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N 

Va    Vm  Vlt   Pit 

No    Vo  Plto 

WB  100    7   1 

25   311    17  0.67 

1     1  0.00 

CALCULATIONS 

DIR  Sop     Yo 

Gu     FS     PI 

Gq     Pt      Gf 

El     Fm    Fit 

WB  1800  0.001 

7.149  0.874  0.667 

0.054  0.333   0.029 

1.287  1.000  1.000 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP 

V    s  v/s   g/C 

C   v/c   CRITICAL 

EB   TH 

1  1320  0.00  0.07 

95  0.01 

WB   LT-TH 

25  1674  0.02  0.07 

121  0.21 

WB   RT 

302  1416  0.21  0.80 

1137  0.27      * 

NB   TH 

7  1782  0.00  0.14 

244  0.03 

NB   RT 

54  1472  0.04  0.14 

202  0.27      * 

SB   TH-RT 

514  3501  0.15  0.70 

2454  0.21 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.25  TOTAL  V/C=  0.27 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C 


EB  TH 

WB  LT-TH 

WB  RT 

NB  TH 

NB  RT 

SB  TH-RT 


0.01  0.07  100.0 
0.21  0.07  100.0 
0.27  0.80  100.0 
0.03  0.14  100.0 
0.27  0.14  100.0 
0.21  0.70  100.0 


dl 


d2   PF   Delay  LOS  Avg  Q  95%  Q 


32.75 

95 

0.00 

0.85 

27.84 

D 

0.0 

1 

33.22 

121 

0.13 

0.62 

20.68 

C 

0.7 

1 

1.88 

1137 

0.03 

0.62 

1.18 

A 

1.7 

2 

28.41 

244 

0.00 

0.85 

24.15 

C 

0.2 

1 

29.36 

202 

0.17 

0.85 

25.10 

D 

1.3 

2 

3.99 

2454 

0.01 

0.85 

3.39 

A 

4.1 

4 

DIR  Delay  LOS 

EB   27.84   D 

WB    2 . 69   A 

NB   24.99   C 

SB    3  39   A 

INTERSECTION  DELAY  = 


4.63  INTERSECTION  LOS=A 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100,0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


8.1  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/WASHINGTON 

NO  BUILD  CONDITIONS  -  AM  PEAK  HOUR 

date: 08-13-1989  time: 00: 31: 02 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I12NNAM     GEOMETRICS=P18INT12    SIGNAL=P18INT12 

LOCATED  IN  CBD:N 


VOLUME  & 

:  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   145 

996 

45 

0   2   0 

0.0  12.0 

0.0 

48 

WB    57 

988 

29 

0   2   0 

0.0  12.0 

0.0 

48 

NB   115 

556 

29 

12   0 

10.0  11.0 

0.0 

34 

SB    15 

188 

25 

12   0 

10.0  11.0 

0.0 

34 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   8.0% 
WB   0.0%   8.0% 
NB   0.0%  12.0% 
SB   0.0%  12.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0    20 
N      0    20 


PEDESTRIANS         ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 

,880   100    N     16.0     3 

880   100    N     16.0     3 

.880   100    N     12.5     3 

,880   100    N     12.5     3 


PHASINGS 

EASTBOUND 
1   t   r   p 


1 
2 
3 
4 


* 


* 
* 


* 
* 


WESTBOUND 
1   t   r   p 


* 
* 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*  *    0.0 

*  *   71.3 
*   *   *       0.0 

*   *   *      *   *   *      22.7 


Y+R  PRE/ACT 


0 
3 

0 
3 


A 
A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

145 

996 

45 

.880 

165 

1132 

51 

WB 

57 

988 

29 

.880 

65 

1123 

33 

NB 

115 

556 

29 

.880 

131 

632 

33 

SB 

15 

188 

25 

.880 

17 

214 

28 

PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


LU 


V   Pit   Prt 


EB   LT-TH-RT 

1348  2  1.05 

1415  0.12  0.04 

WB   LT-TH-RT 

1220  2  1.05 

1281  0.05  0.03 

NB   LT 

131  1  1.00 

131  1.00  0.00 

NB   TH-RT 

665  2  1.05 

698  0.00  0.05 

SB   LT 

17  1  1.00 

17  1.00  0.00 

SB   TH-RT 

242  2  1.05 

254  0.00  0.12 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT    TH 

RT         LT    TH 

RT 

LT 

TH 

RT 

VOLUME 

EASTBOUND 

65  1123 

33        100   100 

100 

0 

2 

0 

1220 

WESTBOUND 

165  1132 

51        100   100 

100 

0 

2 

0 

1348 

NORTHBOUND 

17   214 

28          0   100 

100 

1 

2 

0 

242 

SOUTHBOUND 

131   632 

33        100   100 

100 

1 

2 

0 

665 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN  GROUP 

IDEAL 

N 

Fwid 

Fhv 

Fgr 

Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB 

LT-TH- 

-RT 

1800 

2 

1.000 

0.962 

1.000 

1.000 

1.000 

1.000 

0.993 

0.644 

2212 

WB 

LT-TH- 

■RT 

1800 

2 

1.000 

0.962 

1.000 

1.000 

1.000 

1.000 

0.995 

0.528 

1819 

NB 

LT 

1800 

1 

0.933 

0.943 

1.000 

1.000 

1.000 

1.000 

1.000 

0.662 

1049 

NB 

TH-RT 

1800 

2 

0.967 

0.943 

1.000 

1.000 

0.958 

1.000 

0.990 

1.000 

3115 

SB 

LT 

1800 

1 

0.933 

0.943 

1.000 

1.000 

1.000 

1.000 

1.000 

0.950 

1506 

SB 

TH-RT 

1800 

2 

0.967 

0.943 

1.000 

1.000 

0.958 

1.000 

0.977 

1.000 

3073 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt   Pit  No   Vo  Plto 

WB  100   71   2  1220  1220    65  0.05   2  1348  0.12 

NB  100   23   1   131   665   131  1.00   2   242  0.00 

CALCULATIONS 

DIR  Sop    Yo     Gu    Fs     PI     Gq    Pt     Gf       El     Fm    Fit 

WB  1711  0.787   0.000  0.033  0.894  71.320  0.106   0.237    34.435  0.056  0.528 

NB  3600  0.067  17.108  0.724  1.000   5.572  0.000   0.000     1.554  0.662  0.662 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V     s  v/s   g/C    c  v/c   CRITICAL 

EB   LT-TH-RT  1415  2212  0.64  0.71  1577  0.90 

WB   LT-TH-RT  1281  1819  0.70  0.71  1297  0.99      *  ^ 

NB   LT         131  1049  0.12  0.23   238  0.55 

NB   TH-RT      698  3115  0.22  0.23   707  0.99      * 

SB   LT  17  1506  0.00  0.00    97  0.18      * 

SB   TH-RT      254  3073  0.08  0.23   697  0.36 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.93  TOTAL  V/C=  0.99 

FOR  THE  SOUTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
63  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   3  3  ON  THE  PERMISSIVE  PHASE 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c   g/C   C     dl     c      d2    PF    Delay  LOS  Avg  Q   95%  Q 


EB 

LT-TH- 

■RT 

0.90 

0.71 

100.0 

8.68 

1577 

5.21 

0.85 

11.81 

B 

10.7 

14 

WB 

LT-TH- 

-RT 

0.99 

0.71 

100.0 

10.59 

1297 

16.74 

0.85 

23.23 

C 

12.7 

25 

NB 

LT 

0.55 

0.23 

100.0 

25.96 

238 

2.05 

0.85 

23.81 

C 

2.8 

3 

NB 

TH-RT 

0.99 

0.23 

100.0 

29.28 

707 

23.31 

0.85 

44.70 

E 

15.4 

26 

SB 

LT 

0.18 

0.23 

100.0 

23.66 

97 

0.09 

1.00 

23.75 

C 

0.5 

1 

SB 

TH-RT 

0.36 

0.23 

100.0 

24.76 

697 

0.15 

0.85 

21.18 

C 

5.2 

5 

DIR  Delay  LOS 

EB   11.81   B 

WB   23.23   C 

NB   41.41   E 

SB   21.34   C 

INTERSECTION  DELAY  =  22.80  INTERSECTION  LOS=C 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   12  0  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  267.2  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/WASHINGTON 

NO  BUILD  CONDITIONS  -  PM  PEAK  HOUR 

date: 08-13-1989  time: 00: 11: 53 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I12NBAM     GEOMETRICS=P18INT12    SIGNAL=P18INT12 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH    RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   138  1485    84 

0   2   0 

0.0  12.0 

0.0 

48 

WB    78  1003    23 

0   2   0 

0.0  12.0 

0.0 

48 

NB    97   425    49 

12   0 

10.0  11.0 

0.0 

34 

SB    45   381   127 

12   0 

10.0  11.0 

0.0 

34 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   3.0% 
WB   0.0%   3.0% 
NB   0.0%   8.0% 
SB   0.0%   8.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0    20 
N      0    20 


PEDESTRIANS  ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 
.970   100    N     16.0     3 
.970   100    N     16.0     3 
.970   100    N     12.5     3 
.970   100    N     12.5     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  *  *  * 

2  *   *   * 

3  * 

4  * 


WESTBOUND 
1   t   r   p 


* 
* 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*  * 

*  * 
*   *   * 

*   *   *      *   *   * 


REEN 

Y+R 

PRE/ACT 

0.2 

0 

A 

73.3 

3 

A 

0.0 

0 

A 

20.6 

3 

A 

CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

EB 

138 

1485 

84 

.970 

WB 

78 

1003 

23 

.970 

NB 

97 

425 

49 

.970 

SB 

45 

381 

127 

.970 

LTFR  THFR  RTFR 
142  1531    87 

80  1034  24 
100   438    51 

46   393   131 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


LU 


V   Pit   Prt 


EB   LT-TH-RT 

1760  2  1.05 

1848  0.08  0.05 

WB   LT-TH-RT 

1138  2  1.05 

1195  0.07  0.02 

NB   LT 

100  1  1.00 

100  1.00  0.00 

NB   TH-RT 

489  2  1.05 

513  0.00  0.10 

SB   LT 

46  1  1.00 

46  1.00  0.00 

SB   TH-RT 

524  2  1.05 

550  0.00  0.25 

- 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

« 

LANES 

OPPOSING 

LT    TH 

RT         LT    TH 

RT 

LT 

TH 

RT 

VOLUME 

EASTBOUND 

80  1034 

24        100   100 

100 

0 

2 

0 

1138 

WESTBOUND 

142  1531 

87        100   100 

100 

0 

2 

0 

1399 

NORTHBOUND 

46   393 

131          0   100 

100 

1 

2 

0 

524 

SOUTHBOUND 

100   438 

51        100   100 

100 

1 

2 

0 

489 

SATURATION   FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 

IDEAL 

N  Fwid   Fhv   Fgr  Fpark  Fbus 

Farea 

Frt 

Fit 

s 

EB   LT-TH-RT 

1800 

2  1.000  0.985  1.000  1.000  1.000 

1.000 

0. 

990 

0. 

816 

2866 

MB   LT-TH-RT 

1800 

2  1.000  0.985  1.000  1.000  1.000 

1.000 

0 

996 

0 

527 

1863 

NB   LT 

1800 

1  0.933  0.962  1.000  1.000  1.000 

1.000 

1 

000 

0 

,361 

583 

MB   TH-RT 

1800 

2  0.967  0.962  1.000  1.000  0.958 

1.000 

0 

980 

1 

.000 

3141 

SB   LT 

1800 

1  0.933  0.962  1.000  1.000  1.000 

1.000 

1 

000 

0 

.950 

1535 

SB  TH-RT 

1800 

2  0.967  0.962  1.000  1.000  0.958 

1.000 

0 

.951 

1 

.000 

3048 

SUPPLEMENTAL  WORKSHEET  FOR  T.EFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR   C    G   N 

Va 

Vm  Vlt   Pit  No   Vo  Plto 

WB  100   73   2 

1138 

1138    80  0.07   2  1399  0.08 

MB  100   21   1 

100 

489   100  1.00   2   524  0.00 

CALCULATIONS 
DIR   Sop  YO 


PI 


Gq 


Pt 


Gu    Fs 
WB  2441  0.573  37.378  0.001  1.000  35.892  0.000 
NB  3600  0.145   7.027  0.548  1.000  13.525  0.000 


Gf  El  Fm  Fit 
0.000  1800.000  0.055  0.527 
0.000     2.054  0.361  0.361 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


s   v/s   g/C 


c  v/c   CRITICAL 


EB   LT-TH-RT  1848  2866  0.64  0.73  2105  0.88 


WB 
MB 
MB 
SB 
SB 


LT-TH-RT  1195  1863  0 
LT  100  583  0 
TH-RT  513  3141  0 
LT  46  1535  0 

TH-RT      550  3048  0 


64  0.73  1365  0.88 

17  0.21  120  0.83 
16  0.21  646  0.79 
00  0.00   131  0.36 

18  0.21   626  0.88 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.83  TOTAL  V/C=  0.88 

FOR  THE  SOUTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
65  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   66  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C    C 


EB 
WB 
NB 
NB 
SB 


LT-TH-RT  0.88  0.73  100.0 
LT-TH-RT  0.88  0.73  100.0 
LT  0.83  0.21  100.0 
TH-RT  0.79  0.21  100.0 
LT        0.36  0.21  100.0 


SB   TH-RT 


dl 


d2 


PF    Delay  LOS  Avg  Q   95%  Q 


7.54 

2105 

3.30 

0.85 

9.22 

B 

13.0 

14 

7.57 

1365 

4.77 

0.85 

10.49 

B 

8.5 

11 

28.95 

120 

24.89 

0.85 

45.77 

E 

2.4 

5 

28.67 

646 

4.74 

0.85 

28.40 

D 

10.8 

12 

25.87 

131 

0.72 

1.00 

26.59 

D 

1.3 

2 

29.26 

626 

9.47 

0.85 

32.92 

D 

11.6 

15 

DIR  Delay  LOS 

EB   9.22   B 

WB   10.49   B 

NB   31.23   D 

SB   32.43   D 

INTERSECTION  DELAY 


=  16.00  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


45.6  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/WASHINGTON 

NO  BUILD  CONDITIONS  -  SAT  PEAK  HOUR 

date: 08-17-1989  time: 10: 32 : 17 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I12NBS      GEOMETRICS=P18I12 

LOCATED  IN  CBD:N 


SIGNAL=P18I12 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   104  1114 

63 

0   2   0 

0.0  12.0 

0.0 

48 

WB    59   753 

17 

0   2   0 

0.0  12.0 

0.0 

48 

NB    97   425 

49 

12   0 

10.0  11.0 

0.0 

34 

SB    41   342 

114 

12   0 

10.0  11.0 

0.0 

34 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   5.0% 
SB   0.0%   5.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0    15 
N      0    15 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
950    50    N     16.0     3 
950    50    N     16.0     3 
950    50    N     12.5     3 
,950    50    N     12.5     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  *  *  * 

2  *   *   * 

3  * 

4  * 


WESTBOUND 
1   t   r   p 


* 


NORTHBOUND 
1   t   r   p 

* 


SOUTHBOUND  GREEN 
1   t   r  p 

*  0.0 

*  70.2 

*  *   *       0.0 

*  *   *      23.8 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100; 0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF   LTFR  THFR 

RTFR 

EB    104  1114 

63 

.950    109  1173 

66 

WB     59   753 

17 

.950     62   793 

18 

NB     97   425 

49 

.950    102   447 

52 

SB     41   342 

114 

.950     43   360 

120 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT-TH-RT 

1348 

2  1.05  1416  0.08 

0.05 

WB   LT-TH-RT 

873 

2  1.05   916  0.07 

0.02 

NB   LT 

102 

1  1.00   102  1.00 

0.00 

NB   TH-RT 

499 

2  1.05   524  0.00 

0.10 

SB   LT 

43 

1  1.00    43  1.00 

0.00 

SB   TH-RT 

480 

2  1.05   504  0.00 

0.25 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

#  LANES      OPPOSING 

LI 

TH    RT 

LT    TH 

RT 

LT   TH 

RT 

VOLUME 

EASTBOUND 

62 

793    18 

100   100 

100 

0    2 

0 

873 

WESTBOUND 

109 

1173    66 

100   100 

100 

0    2 

0 

1348 

NORTHBOUND 

43 

360   120 

0   100 

100 

1    2 

0 

480 

SOUTHBOUND 

102 

447    52 

100   100 

100 

1    2 

0 

499 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL  N   Fwid    Fhv 

Fgr  Fpark 

Fbus 

Farea   Frt 

Fit 

s 

EB   LT-TH-RT 

1800 

2  1.000  0.990  1. 

000  1.000 

1.000 

1. 

000  0.991 

0.914 

3228 

WB   LT-TH-RT 

1800 

2  1.000  0.990  1. 

000  1.000 

1.000 

1. 

000  0.996 

0.539 

1914 

NB   LT 

1800 

1  0.933  0.976  1 

000  1.000 

1.000 

1. 

000  1.000 

0.427 

701 

WB 

LT-TH-RT 

NB 

LT 

NB 

TH-RT 

SB 

LT 

SB 

TH-RT 

NB  TH-RT  1800  2  0.967  0.976  1.000  1.000  0.969  1.000  0.982  1.000  3230 
SB  LT  1800  1  0.933  0.976  1.000  1.000  1.000  1.000  1.000  0.950  1557 
SB   TH-RT      1800   2  0.967  0.976  1.000  1.000  0.969  1.000  0.957  1.000  3146 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va    Vm  Vlt   Pit  No   Vo  Plto 

WB  100   70   2   873   873    62  0.07   2  1348  0.08 

NB  100   24   1   102   499   102  1.00   2   480  0.00 

CALCULATIONS 

DIR  Sop    Yo     Gu    Fs     PI     Gq    Pt     Gf       El     Fm    Fit 

WB  3010  0.448  46.030  0.032  0.906  24.178  0.094   0.207    34.898  0.078  0.539 

NB  3600  0.133  12.070  0.575  1.000  11.722  0.000   0.000     1.956  0.427  0.427 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V    s  v/s   g/C    c  v/c   CRITICAL 

EB   LT-TH-RT  1416  3228  0.44  0.70  2267  0.62 

916  1914  0.48  0.70  1344  0.68      * 

102   701  0.15  0.24   167  0.61 

524  3230  0.16  0.24   768  0.68      * 
43  1557  0.00  0.00   160  0.27      * 

504  3146  0.16  0.24   749  0.67 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.64  TOTAL  V/C=  0.68 

FOR  THE  SOUTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
66  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   95  ON  THE  PERMISSIVE  PHASE 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c  g/C   C  dl    c  d2   PF  Delay  LOS  Avg  Q  95%  Q 

EB   LT-TH-RT  0.62  0.70  100.0  6.01  2267  0.39  0.85  5.44  B  11.2  11 

WB   LT-TH-RT  0.68  0.70  100.0  6.47  1344  1.01  0.85  6.36  B  7.2  7 

NB   LT        0.61  0.24  100.0  25.84   167  4.52  0.85  25.80  D  2.2  3 

NB   TH-RT     0.68  0.24  100.0  26.34   768  1.73  0.85  23.87  C  10.6  11 

SB   LT        0.27  0.24  100.0  23.58   160  0.23  1.00  23.81  C  1.2  1 

SB   TH-RT     0.67  0.24  100.0  26.28   749  1.67  0.85  23.76  C  10.2  10 

DIR  Delay  LOS 

EB   5.44   B 

WB    6.36   B 

NB   24.18   C 

SB   23.76   C 

INTERSECTION  DELAY  =  11.89  INTERSECTION  LOS=B 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   18.4  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/MASSACHUSETTS/SOUTHHAMPTON/X-WAY  RAMPS 

NO  BUILD  CONDITIONS  -  AM  PEAK  HOUR 

date: 08-13-1989  time:04:21:27 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I13NBAM     GEOMETRICS=P18I13      SIGNAL=P18I13 

LOCATED  IN  CBD:N 


VOLUME  & 

GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   466 

435 

1 

2   2   0 

11.0  12.0 

0.0 

0 

WB   273 

953 

0 

13   0 

12.0  12.0 

0.0 

0 

NB    12 

572 

332 

13   0 

11.0  12.0 

0.0 

0 

SB   273 

702 

946 

12   2 

10.0  12.0 

10.0 

0 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 

Y/N  MOVES  BUSES 

N  0  0 

N  0  0 

N  0  0 

N  0  0 


DIR 

GRADE  %HV 

EB 

0.0%   3.0% 

WB 

0.0%  13.0% 

NB 

0.0%  10.0% 

SB 

0.0%  10.0% 

PHASINGS 

EASTBOUND 

1   t   r   p 

1 

* 

2 

*   * 

3 

* 

4 

* 

PEDESTRIANS  ARR 

PHF   CROSS    BUT  MIN  TIME   TYPE 
.920  0         N  4.0  3 

.920  0         N  4.0  3 

.920  0         N  4.0  3 

.920  0         N  4.0  3 


WESTBOUND        NORTHBOUND      SOUTHBOUND  GREEN      Y+R   PRE/ACT 
Itrpltrpltrp 
*  *  * 

*      *  *  i 

*  *  *  * 

*  *     *  *     * 


20.7 

0 

A 

25.2 

3 

A 

21.9 

0 

A 

26.2 

3 

A 

CYCLE=    100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

466 

435 

1 

.920 

507 

473 

1 

WB 

273 

953 

0 

.920 

297 

1036 

0 

NB 

12 

572 

332 

.920 

13 

622 

361 

SB 

273 

702 

946 

.920 

297 

763 

1028 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

1 

DIR 

LN  GROUP 

FLOW 

N 

LU 

V 

Pit 

Prt 

EB 

LT 

507 

2 

1.05 

532 

1.00 

0.00 

EB 

TH-RT 

474 

2 

1.05 

498 

0.00 

0.00 

WB 

LT 

297 

1 

1.00 

297 

1.00 

0.00 

WB 

TH 

1036 

3 

1.10 

1139 

0.00 

0.00 

NB 

LT 

13 

1 

1.00 

13 

1.00 

0.00 

NB 

TH-RT 

983 

3 

1.10 

1081 

0.00 

0.37 

SB 

LT 

297 

1 

1.00 

297 

1.00 

0.00 

SB 

TH 

763 

2 

1.05 

801 

0.00 

0.00 

SB 

RT 

1028 

2 

1.05 

1080 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
EASTBOUND        297  1036     0        100     0     0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

1 

3    0 

0 

WESTBOUND 

507   473 

1 

100 

0 

0 

2 

2 

0 

0 

NORTHBOUND 

297   763  1028 

100 

0 

0 

1 

2 

2 

0 

SOUTHBOUND 

13   622   361 

100 

0 

0 

1 

3 

0 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL  N 

Fwid 

Fhv 

Fgr 

Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB   LT 

1800   2  C 

1.967 

0.985 

1.000 

1. 

000 

1.000 

1. 

.000  1. 

,000 

0.920 

3154 

EB   TH-RT 

1800   2  1 

.000 

0.985 

1.000 

1. 

000 

1.000 

1. 

,000  1. 

,000 

1.000 

3546 

WB   LT 

1800   1  1 

.000 

0.939 

1.000 

1. 

000 

1.000 

1. 

,000  1. 

,000 

0.950 

1606 

WB  TH 

1800   3  1 

.000 

0.939 

1.000 

1. 

000 

1.000 

1. 

,000  1. 

,000 

1.000 

5070 

NB   LT 

1800   1  0 

1.967 

0.952 

1.000 

1. 

000 

1.000 

1. 

,000  1. 

,000 

0.950 

1574 

NB   TH-RT 

1800   3  1 

.000 

0.952 

1.000 

1. 

000 

1.000 

1. 

,000  0. 

.945 

1.000 

4860 

SB   LT 

1800   1  0 

1.933 

0.952 

1.000 

1. 

000 

1.000 

1. 

,000  1. 

.000 

0.950 

1520 

SB  TH 

1800   2  1 

.000 

0.952 

1.000 

1. 

000 

1.000 

1. 

.000  1, 

.000 

1.000 

3429 

SB   RT 

1800   2  0 

1.933 

0.952 

1.000 

1. 

000 

1.000 

1. 

.000  0, 

.750 

1.000 

2400 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP 

V     s 

v/s 

g/C 

c  v/c 

CRITICAL 

EB   LT 

532  3154 

0.17 

0.21 

654  0. 

.81 

EB  TH-RT 

498  3546 

0.14 

0.25 

893  0, 

.56 

WB   LT 

297  1606 

0.18 

0.21 

333  0, 

.89 

* 

WB   TH 

1139  5070 

0.22 

0.25  : 

1277  0. 

.89 

* 

NB   LT 

13  1574 

0.01 

0.22 

345  0. 

.04 

NB   TH-RT 

1081  4860 

0.22 

0.26  : 

1273  0, 

.85 

SB   LT 

297  1520 

0.20 

0.22 

333  0, 

.89 

* 

SB   TH 

801  3429 

0.23 

0.26 

898  0, 

.89 

* 

SB   RT 

1080  2400 

0.45 

0.69  ; 

1651  0. 

.65 

CYCLE=100.0 

LOST=  6.0 

SUM 

V/S  CRIT=  0, 

.84 

TOTAL  V/( 

-»^ 

0.89 

LEVEL  OF  SERVICE  WORKSHEET 


DIR 

LN  GROUP 

v/c 

g/C 

C 

dl 

C 

d2 

PF    I 

)elay  LO 

S  Avg  Q   « 

)5% 

EB 

LT 

0.81 

0.21 

100.0 

28.73 

654 

5.44 

1.00 

34.16 

D 

11.2 

15 

EB 

TH-RT 

0.56 

0.25 

100.0 

24.74 

893 

0.60 

0.85 

21.53 

C 

9.8 

10 

WB 

LT 

0.89 

0.21 

100.0 

29.30 

333 

17.28 

1.00 

46.58 

E 

7.1 

12 

WB 

TH 

0.89 

0.25 

100.0 

27.43 

1277 

5.93 

0.85 

28.36 

D 

21.5 

25 

NB 

LT 

0.04 

0.22 

100.0 

23.38 

345 

0.00 

1.00 

23.38 

C 

0.3 

1 

NB 

TH-RT 

0.85 

0.26 

100.0 

26.62 

1273 

3.98 

0.85 

26.01 

D 

20.1 

22 

SB 

LT 

0.89 

0.22 

100.0 

28.81 

333 

17.28 

1.00 

46.09 

E 

7.0 

12 

SB 

TH 

0.89 

0.26 

100.0 

27.01 

898 

7.98 

0.85 

29.74 

D 

15.6 

20 

SB 

RT 

0.65 

0.69 

100.0 

6.72 

1651 

0.67 

0.85 

6.28 

B 

8.9 

9 

DIR 

Delay 

LOS 

EB 

28.06 

D 

WB 

32.12 

D 

NB 

25.98 

D 

SB 

20.34 

C 

INTERSECTION 

DELAY  =  25.75  INTERSECTION  LOS=D 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


51.1  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/MASSACHUSETTS/SOUTHHAMPTON/X-WAY  RAMPS 

NO  BUILD  CONDITIONS  -  PM  PEAK  HOUR 

date:08-13-1989  time: 04:36: 14 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I13NBPM     GEOMETRICS=P18I13      SIGNAIi=P18I13 

LOCATED  IN  CBD:N 


VOLUME  & 

GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   764 

398 

2 

2   2   0 

11.0  12.0 

0.0 

0 

WB   365 

435 

0 

13   0 

12.0  12.0 

0.0 

0 

NB    20 

635 

381 

13   0 

11.0  12.0 

0.0 

0 

SB   205 

846 

676 

12   2 

10.0  12.0 

10.0 

0 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 

Y/N  MOVES  BUSES 

N      0     0 

N      0     0 

N      0     0 

N      0     0 


DIR 

GRADE  %HV 

EB 

0.0%   3.0% 

WB 

0.0%  13.0% 

NB 

0.0%  10.0% 

SB 

0.0%  10.0% 

PHASINGS 

EASTBOUND 

1  t  r  p 

1 

* 

2 

*   * 

3 

* 

4 

* 

PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.930     0    N      4.0     3 
.930     0    N      4.0     3 
.930     0    N      4.0     3 
.930     0    N      4.0     3 


WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrpltrp 
*  *         *      31.2 

*   *  *  *   14.5 

*  *  *      *      16.5 

*  *   *'        *   *      31.8 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 

A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LT1>'R 

THFR 

RTFR 

EB 

764 

398 

2 

.930 

822 

428 

2 

WB 

365 

435 

0 

930 

392 

468 

0 

NB 

20 

635 

381 

.930 

22 

683 

410 

SB 

205 

• 

846 

676 

.930 

220 

910 

727 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N 

LU 

V 

Pit 

Prt 

EB 

LT 

822 

2 

1.05 

863 

1.00 

0.00 

EB 

TH-RT 

430 

2 

1.05 

452 

0.00 

0.01 

WB 

LT 

392 

1 

1.00 

392 

1.00 

0.00 

WB 

TH 

468 

3 

1.10 

515 

0.00 

0.00 

NB 

LT 

22 

1 

1.00 

22 

1.00 

0.00 

NB 

TH-RT 

1092 

3 

1.10 

1202 

0.00 

0.38 

SB 

LT 

220 

1 

1.00 

220 

1.00 

0.00 

SB 

TH 

910 

2 

1.05 

955 

0.00 

0.00 

SB 

RT 

727 

2 

1.05 

763 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
EASTBOUND        392   468     0        100     0     0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

1 

3    0 

0 

WESTBOUND 

822   428 

2 

100 

0 

0 

2 

2 

0 

0 

NORTHBOUND 

220   910   727 

100 

0 

0 

1 

2 

2 

0 

SOUTHBOUND 

22   683   410 

100 

0 

0 

1 

3 

0 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL  N 

Fwid 

Fhv 

Fgr 

Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB   LT 

1800   2 

0.967 

0.985 

1.000 

1. 

000 

1.000 

,000  1. 

,000 

0.920 

3154 

EB   TH-RT 

1800   2 

1.000 

0.985 

1.000 

1. 

000 

1.000 

,000  0. 

,999 

1.000 

3544 

WB   LT 

1800   1 

1.000 

0.939 

1.000 

1. 

000 

1.000 

,000  1. 

.000 

0.950 

1606 

WB   TH 

1800   3 

1.000 

0.939 

1.000 

1. 

000 

1.000 

,000  1. 

.000 

1.000 

5070 

NB   LT 

1800   1 

0.967 

0.952 

1.000 

1. 

000 

1.000 

,000  1. 

.000 

0.950 

1574 

NB  TH-RT 

1800   3 

1.000 

0.952 

1.000 

1. 

000 

1.000 

,000  0, 

.944 

1.000 

4854 

SB   LT 

1800   1 

0.933 

0.952 

1.000 

1. 

000 

1.000 

,000  1. 

.000 

0.950 

1520 

SB   TH 

1800   2 

1.000 

0.952 

1.000 

1. 

000 

1.000 

,000  1. 

.000 

1.000 

3429 

SB   RT 

1800   2 

0.933 

0.952 

1.000 

1. 

000 

1.000 

.000  0. 

.750 

1.000 

2400 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP 

V      S 

V/S 

g/C 

c  v/c 

CRITICAL 

EB   LT 

863  3154 

0.27 

0.31 

983  0. 

,88 

* 

EB   TH-RT 

452  3544 

0.13 

0.15 

515  0. 

.88 

* 

WB   LT 

392  1606 

0.24 

0.31 

501  0. 

,78 

WB   TH 

515  5070 

0.10 

0.15 

737  0. 

,70 

NB   LT 

22  1574 

0.01 

0.17 

260  0. 

,08 

NB   TH-RT 

1202  4854 

0.25 

0.32  : 

L542  0. 

,78 

SB   LT 

220  1520 

0.15 

0.17 

251  0. 

,88 

* 

SB   TH 

955  3429 

0.28 

0.32  : 

1089  0. 

,88 

* 

SB   RT 

763  2400 

0.32 

0.79  : 

1907  0. 

,40 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.82  TOTAL  V/C=  0.88 
LEVEL  OF  SERVICE  WORKSHEET 


DIR 

LN  GROUP 

v/c 

g/C 

C 

dl 

C 

d2 

PF    I 

)elay  LOS  Avg  Q 

95%  ' 

EB 

LT 

0.88 

0.31 

100.0 

24.77 

983 

6.45 

1.00 

31.23 

D 

15.7 

22 

EB 

TH-RT 

0.88 

0.15 

100.0 

31.82 

515 

11.04 

0,85 

36.42 

D 

10.2 

14 

WB 

LT 

0.78 

0.31 

100.0 

23.82 

501 

5.51 

1.00 

29.33 

D 

7.5 

11 

WB 

TH 

0.70 

0.15 

100.0 

30.90 

737 

2.04 

0.85 

28.00 

D 

11.1 

12 

NB 

LT 

0.08 

0.17 

100.0 

26.84 

260 

0.00 

1.00 

26.84 

D 

0.5 

1 

NB 

TH-RT 

0.78 

0.32 

100.0 

23.52 

1542 

1.85 

0.85 

21.57 

C 

20.7 

21 

SB 

LT 

0.88 

0.17 

100.0 

30.96 

251 

19.10 

1.00 

50.06 

E 

5.6 

10 

SB 

TH 

0.88 

0.32 

100.0 

24.53 

1089 

5.91 

0.85 

25.87 

D 

17.2 

21 

SB 

RT 

0.40 

0.79 

100.0 

2.35 

1907 

0.08 

0.85 

2.06 

A 

4.1 

4 

DIR 

Delay 

LOS 

EB 

33.01 

D 

WB 

28.57 

D 

NB 

21.66 

C 

SB 

19.25 

C 

INTERSECTION 

DELAY  =  24.73  INTERSECTION  LOS=C 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
^ICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


45.4  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/MASSACHUSETTS/SOUTHHAMPTON/X-WAY  RAMPS 

NO  BUILD  CONDITIONS  -  SAT  PEAK  HOUR 

date: 08-17-1989  time: 11:23 :01 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I13NBS      GEOMETRICS=P18I13      SIGNAL=P18I13 

LOCATED  IN  CBD:N 


VOLUME  & 

GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   573 

298 

2 

2   2   0 

11.0  12.0 

0.0 

0 

WB   273 

327 

0 

13   0 

12.0  12.0 

0.0 

0 

NB    16 

477 

286 

13   0 

11.0  12.0 

0.0 

0 

SB   154 

635 

490 

12   2 

10.0  12.0 

10.0 

0 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   5.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,920     0    N      4.0     3 
,920     0    N      4.0     3 
,920     0    N      4.0     3 
,920     0    N      4.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  *   * 

3  * 


WESTBOUND        NORTHBOUND      SOUTHBOUND  GREEN      Y+R   PRE/ACT 
Itrpltrpltrp 

*         *  *  i 

*      *  *  * 


31.7 

0 

A 

14.8 

3 

A 

16.3 

0 

A 

31.2 

3 

A 

CYCLE=    100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

573 

298 

2 

* 

.920 

623 

324 

2 

WB 

273 

327 

0 

.920 

297 

355 

0 

NB 

16 

477 

286 

.920 

17 

518 

311 

SB 

154 

635 

490 

.920 

167 

690 

533 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N 

LU 

V 

Pit 

Prt 

EB 

LT 

623 

2 

1.05 

654 

1.00 

0.00 

EB 

TH-RT 

326 

2 

1.05 

342 

0.00 

0.01 

WB 

LT 

297 

1 

1.00 

297 

1.00 

0.00 

WB 

TH 

355 

3 

1.10 

391 

0,00 

0.00 

NB 

LT 

17 

1 

1.00 

17 

1.00 

0.00 

NB 

TH-RT 

829 

3 

1.10 

912 

0.00 

0.37 

SB 

LT 

167 

1 

1.00 

167 

1.00 

0.00 

SB 

TH 

690 

2 

1.05 

725 

0.00 

0.00 

SB 

RT 

533 

2 

1.05 

559 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
EASTBOUND        297   355     0        100     0     0 


#  LANES 
LT   TH   RT 
13    0 


OPPOSING 
VOLUME 
0 


WESTBOUND 

623   324 

2 

100 

0 

0 

2 

2 

0 

0 

NORTHBOUND 

167   690   533 

100 

0 

0 

1 

2 

2 

0 

SOUTHBOUND 

17   518   311 

100 

0 

0 

1 

3 

0 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL  N 

Fwid 

Fhv 

Fgr 

Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB   LT 

1800   2 

0.967 

0.990 

1.000 

000 

1.000 

1. 

.000  1, 

,000 

0.920 

3170 

EB  TH-RT 

1800   2 

1.000 

0.990 

1.000 

000 

1.000 

1. 

,000  0, 

,999 

1.000 

3561 

WB   LT 

1800   1 

1.000 

0.976 

1.000 

000 

1.000 

1. 

,000  1. 

.000 

0.950 

1668 

WB  TH 

1800   3 

1.000 

0.976 

1.000 

000 

1.000 

1. 

,000  1. 

.000 

1.000 

5268 

NB   LT 

1800   1 

0.967 

0.990 

1.000 

000 

1.000 

1. 

,000  1. 

.000 

0.950 

1637 

NB  TH-RT 

1800   3 

1.000 

0.990 

1.000 

000 

1.000 

1. 

,000  0. 

.944 

1.000 

5046 

SB   LT 

1800   1 

0.933 

0.990 

1.000 

000 

1.000 

1. 

,000  1. 

.000 

0.950 

1580 

SB  TH 

1800   2 

1.000 

0.990 

1.000 

000 

1.000 

1. 

,000  1. 

.000 

1.000 

3564 

SB  RT 

1800   2 

0.933 

0.990 

1.000 

000 

1.000 

1. 

,000  0. 

.750 

1.000 

2495 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP 

V     s 

v/s 

g/C 

c  v/c 

CRITICAL 

EB   LT 

654  3170 

0.21 

0.32  : 

1005  0. 

,65 

* 

EB  TH-RT 

342  3561 

0.10 

0.15 

526  0. 

,65 

* 

WB   LT 

297  1668 

0.18 

0.32 

529  0. 

,56 

WB   TH 

391  5268 

0.07 

0.15 

778  0. 

,50 

NB   LT 

17  1637 

0.01 

0.16 

266  0. 

,07 

NB  TH-RT 

912  5046 

0.18 

0.31  : 

L577  0. 

,58 

SB   LT 

167  1580 

0.11 

0.16 

257  0. 

,65 

* 

SB  TH 

725  3564 

0.20 

0.31  : 

L114  0. 

,65 

* 

SB  RT 

559  2495 

0.22 

0.79  ; 

L977  0. 

,28 

CYCLE=100.0 

LOST=  6.0 

SUM 

v/s  CRIT=  0. 

,61 

TOTAL  V/C 

■>^ 

0.65 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c  g/C  C 

0.65  0.32  100.0 

0.65  0.15  100.0 

0.56  0.32  100.0 

0.50  0.15  100.0 

0.07  0.16  100.0 

0.58  0.31  100.0 

0.65  0.16  100.0 

0.65  0.31  100.0 

0.28  0.79  100.0 


EB 

LT 

EB 

TH-RT 

WB 

LT 

WB 

TH 

NB 

LT 

NB 

TH-RT 

SB 

LT 

SB 

TH 

SB 

RT 

dl 

c 

d2 

PF    I 

)elay  LOS  Avg  Q 

95% 

22.33 

1005 

1.06 

1.00 

23.40 

C 

11.8 

13 

30.54 

526 

2.00 

0.85 

27.65 

D 

7.7 

8 

21.56 

529 

1.03 

1.00 

22.59 

C 

5.6 

6 

29.81 

778 

0.45 

0.85 

25.72 

D 

8.4 

9 

26.92 

266 

0.00 

1.00 

26.92 

D 

0.4 

1 

21.93 

1577 

0.40 

0.85 

18.98 

C 

15,8 

16 

29.79 

257 

3.94 

1.00 

33.73 

D 

3.9 

6 

22.55 

1114 

0.96 

0.85 

19.98 

C 

13.2 

13 

2.11 

1977 

0.02 

0.85 

1.82 

A 

3.1 

3 

DIR  Delay  LOS 

EB  24.86   C 

WB   24.37   C 

NB   19.13   C 

SB   14.57   B 

INTERSECTION  DELAY 


=  19.79  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


16.8  SECONDS 


Level  of  Service  Calculations: 

No  Build  (1996)  Conditions 
With  No  Build  Improvements 
(AM,  PM  and  SAT  peak  hours) 

-  Tremont/Melnea  Cass 

-  Huntington/Ruggles 

-  Parker/Ruggles 

-  Melnea  Cass/Washington 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

NO  BUILD  CONDITIONS  (W/ IMPROVEMENTS  -  EB  DBL  TH)  -  AM  PEAK  HOUR 

date: 08-22-1989  time: 12 : 09:24 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2NBAM      GEOMETRICS=P18I2MT     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     5    72 

254 

0   2   1 

0.0  11.0  11.0 

44 

WB     0  1447 

68 

0   3   0 

0.0  11.0   0.0 

49 

NB   583   923 

0 

12   0 

11.0  11.0   0.0 

56 

SB    62   498 

1 

0   3   0 

0.0  11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.950    50    N     16.3     4 
.950    50    N     16.3     3 
.950    50    N     15.0     4 
.950    50    N     15.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 
1   t   r  p 

*   * 


NORTHBOUND 
1   t   r   p 

*   * 

* 


SOUTHBOUND  GREEN 
1   t   r   p 

36.2 
*   *   *      15.0 

*  37.1 

*  2.7 


Y+R  PRE/ACT 


0 
3 
3 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 

LTV   THV   RTV    PHF   LTFR  THFR  RTFR 


DIR 

EB 

WB 

NB 

SB 


5  72  254  .950  5    76  267 

0  1447  68  .950  0  1523  72 

583  923  0  .950  614   972  0 

62  498  1  .950  65   524  1 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


EB 
EB 
WB 
NB 
NB 
SB 


LT-TH 

RT 

TH-RT 

LT 

TH 

LT-TH-RT 


81 
267 
1595 
614 
972 
591 


LU  V  Pit  Prt 
1.05  85  0.06  0.00 
1.00  267  0.00  1.00 
1.10  1754  0.00  0.04 
1.00  614  1.00  0.00 
1.05  1020  0.00  0.00 
1.10   650  0.11  0.00 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

0  1523    72  0     0     0 

65   524     1        100   100   100 

614   972     0  0    29     0 


#  LANES 
LT   TH   RT 
0    3    0 
0    3    0 
12    0 


OPPOSING 
VOLUME 
0 
591 
285 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 
WB   TH-RT 
NB   LT 


IDEAL  N 
1800  2 
1800  1 
1800  3 
1800   1 


Fwid   Fhv   Fgr  Fpark  Fbus  Farea 
0.967  0.990  1.000  1.000  1.000  1.000  1 
0.967  0.990  1.000  1.000  1.000  1.000  0 
0.967  0.990  1.000  1.000  1.000  1.000  0 
0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 


Frt    Fit  s 

,000  0.989  3407 

,848  1.000  1461 

,992  1.000  5128 


NB   TH         1800   2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 
SB   LT-TH-RT   1800   3  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.914  4722 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt   Pit  No   Vo  Plto 

SB  100   15   3   591   591    65  0.11   2   285  0.00 

CALCULATIONS 

DIR  Sop     Yo 

SB  3600  0.079 


Gu     Fs     PI 
7.692  0.697  0.447 


Gq     Pt 
7.301  0.553 


Gf 
193 


El 


Fm 


Fit 


1.614  0.742  0.914 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


s  v/s  g/C 


c  v/c   CRITICAL 


85  3407  0.02  0.03    92  0.92  * 

267  1461  0.18  0.39   568  0.47 

1754  5128  0.34  0.37  1904  0.92  * 

614  1637  0.34  0.36   663  0.93  * 
1020  3446  0.30  0.51  1763  0.58 

650  4722  0.14  0.15   708  0.92  * 

CYCLE=100.0   LOST=  9.0   SUM  V/S  CRIT=  0.84  TOTAL  V/C=  0.92 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   2  ON  THE  PERMISSIVE  PHASE 


EB 

LT-TH 

EB 

RT 

WB 

TH-RT 

NB 

LT 

NB 

TH 

SB 

LT-TH-RT 

LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C    C 


dl 


EB 
EB 
WB 
NB 
NB 
SB 


LT-TH 

RT 

TH-RT 

LT 

TH 

LT-TH-RT 


d2    PF   Delay  LOS  Avg  Q   95%  Q 


0.92 

0.03 

100.0 

36.89 

92 

48.24 

0.75 

64.23 

F 

2.5 

5 

0.47 

0.39 

100.0 

17.38 

568 

0.47 

0.62 

11.07 

B 

4.5 

5 

0.92 

0.37 

100.0 

22.83 

1904 

5.78 

0.85 

24.32 

C 

27.9 

33 

0.93 

0.51 

100.0 

17.23 

663 

13.81 

1.00 

31.04 

D 

10.9 

17 

0.58 

0.51 

100.0 

12.88 

1763 

0.36 

0.62 

8.21 

B 

13.2 

13 

0.92 

0.15 

100.0 

31.84 

708 

12.16 

0.85 

37.40 

D 

13.9 

19 

DIR  Delay  LOS 

EB   23.90   C 

WB  24.32   C 

NB   16.78   C 

SB   37.40   D 

INTERSECTION  DELAY 


=  23.42  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   77.5  SECONDS 


for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  36.3  sees  green, 
suggested  timing  phase  2  is  14.9  sees  green, 
suggested  timing  phase  3  is  37.1  sees  green, 
suggested  timing  phase  4  is   2.7  sees  green. 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

NO  BUILD  CONDITIONS  (W/ IMPROVEMENTS  -  EB  DBL  RGT)  -  PM  PEAK  HOUR 

date: 08-15-1989  time: 04: 36:22 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2NBPM      GEOMETRICS=P18I2MR     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0   249 

563 

0   12 

0.0  11.0  11.0 

44 

WB     0  1581 

51 

0   3   0 

0.0  11.0   0.0 

49 

NB   398   686 

0 

12   0 

11.0  11.0   0.0 

56 

SB    81   611 

17 

0   3   0 

0.0  11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.930    50    N     16.3     4 
.930    50    N     16.3     3 
.930    50    N     15.0     4 
.930    50    N     15.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 
1   t   r   p 

* 
*   * 


NORTHBOUND   SOUTHBOUND  GREEN   Y+R  PRE/ACT 
Itrpltrp 


* 


* 
* 


* 


* 


20.9 
18.0 
36.8 
15.2 


0 
3 
3 
3 


A 
A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV   THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0   249 

563 

.930 

0 

268 

605 

WB 

0  1581 

51 

.930 

0 

1700 

55 

NB 

398   686 

0 

.930 

428 

738 

0 

SB 

81   611 

17 

.930 

87 

657 

18 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

EB 

TH 

268 

1  1.00 

268 

0.00 

0.00 

EB 

RT 

605 

2  1.05 

636 

0.00 

1.00 

WB 

TH-RT 

1755 

3  1.10 

1930 

0.00 

0.03 

NB 

LT 

428 

1  1.00 

428 

1.00 

0.00 

NB 

TH 

738 

2  1.05 

775 

0.00 

0.00 

SB 

LT-TH-RT 

762 

3  1.10 

839 

0.11 

0.02 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT  TH  RT  LT  TH  RT 
NORTHBOUND  87  657  18  100  100  100 
SOUTHBOUND       428   738     0  0    46     0 


#  LANES 
LT   TH   RT 
0    3    0 
12    0 


OPPOSING 
VOLUME 
762 
342 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN  GROUP 

IDEAL 

N 

EB 

TH 

1800 

1 

EB 

RT 

1800 

2 

WB 

TH-RT 

1800 

3 

NB 

LT 

1800 

1 

NB 

TH 

1800 

2 

Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  1723 
0.967  0.990  1.000  1.000  1.000  1.000  0.750  1.000  2584 
0.967  0.990  1.000  1.000  1.000  1.000  0.995  1.000  5140 
0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 
0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 


SB   LT-TH-RT   1800   3  0.967  0.990  1.000  1.000  1.000  1.000  0.996  0.887  4563 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt  Pit  No   Vo  Plto 

SB  100   18   3   762   762    87  0.11   2   342  0.00 

CALCULATIONS 

DIR  Sop     Yo      Gu     Fs     PI      Gq     Pt      Gf        El     Fm    Fit 

SB  3600  0.095   9.440  0.661  0.498   8.604  0.502   1.912     1.701  0.660  0.887 

CAPACITY  ANALYSIS  WORKSHEET 


DIR 

LN  GROUP 

V 

s 

V/S 

g/C 

C 

v/c   C 

:rit 

EB 

TH 

268 

1723 

0.16 

0.15 

263 

1.02 

* 

EB 

RT 

636 

2584 

0.25 

0.36 

933 

0.68 

WB 

TH-RT 

1930 

5140 

0.38 

0.37 

1894 

lo02 

* 

NB 

LT 

428 

1637 

0.21 

0.21 

419 

1.02 

* 

NB 

TH 

775 

3446 

0.22 

0.39 

1341 

0.58 

SB 

LT-TH- 

■RT 

839 

4563 

0.18 

0.18 

823 

1.02 

* 

CYCLE=100.0   LOST=  9.0   SUM  V/S  CRIT=  0.93  TOTAL  V/C=  1.02 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   8  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 


dl 


d2    PF   Delay  LOS  Avg  Q  95%  Q 


EB 

TH 

1.02 

0.15 

100.0 

32.32 

263 

48.40 

0.79 

63.38 

F 

7.9 

15 

EB 

RT 

0.68 

0.36 

100.0 

20.57 

933 

1.43 

0.66 

14.52 

B 

10.7 

11 

WB 

TH-RT 

1.02 

0.37 

100.0 

24.27 

1894 

20.52 

0.85 

38.07 

D 

34.0 

57 

NB 

LT 

1.02 

0.39 

100.0 

23.54 

419 

39.75 

1.00 

63.28 

F 

12.2 

24 

NB 

TH 

0.58 

0.39 

100.0 

18.29 

1341 

0.47 

0.62 

11.63 

B 

12.5 

13 

SB 

LT-TH-RT 

1.02 

0.18 

100.0 

31.27 

823 

28.80 

0.85 

51.06 

E 

19.5 

33 

DIR  Delay  LOS 

EB   29.00   D 

WB   38.07   D 

NB   30.01   D 

SB   51.06   E 

INTERSECTION  DELAY 


=  36.64  INTERSECTION  LOS=D 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  387 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  20.9  sees  green, 
suggested  timing  phase  2  is  18.0  sees  green, 
suggested  timing  phase  3  is  36.8  sees  green, 
suggested  timing  phase  4  is  15.2  sees  green. 


SECONDS 

0.0  sees 

yellow 

+ 

red 

clear 

3.0  sees 

yellow 

+ 

red 

clear 

3 . 0  sees 

yellow 

+ 

red 

clear 

3.0  sees 

yellow 

+ 

red 

clear 

CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

NO  BUILD  CONDITIONS  (W/ IMPROVEMENTS  -  EB  DBL  RGT)  -  SAT  PEAK  HOUR 

date:08-22-1989  time: 11: 57: 54 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2NBSAT     GEOMETRICS=P18I2MR     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  & 

GEOMETRICS 

VOLUMES       #  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT     LT  TH 

RT 

LT 

TH    RT 

WALK 

EB     7 

77   351      0   1 

2 

0.0 

11.0  11.0 

44 

WB     0 

918   118      0   3 

0 

0.0 

11.0   0.0 

49 

NB   283 

880 

0      12 

0 

11.0 

11.0   0.0 

56 

SB    92 

576 

28      0   3 

0 

0.0 

11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 

PEDESTRIANS 

DIR  GRADE  %HV 

Y/N  MOVES  BUSES 

PHF  1 

CROSS  BUT  MIN  TIME  ' 

EB   0.0% 

2.0% 

N      0 

0 

.950 

25    N 

16.3 

WB   0.0% 

2.0% 

N      0 

0 

.950 

25    N 

16.3 

NB   0.0% 

2.0% 

N      0 

0 

.950 

25    N 

15.0 

SB   0.0% 

2.0% 

N      0 

0 

.950 

25    N 

15.0 

PHASINGS 

EASTBOUND 

WESTBOUND 

NORTHBOUND   SOUTHBOUND  GREEN 

1   t 

r  P 

1  t  r  p 

1   t 

r 

p   1   t   r 

P 

1 

* 

* 

*   * 

18.4 

2 

* 

* 

*   * 

*   *   * 

28.7 

3 

*   * 

* 

*   35.2 

4   *   * 

* 

* 

*    8.6 

ARR 

[•YPE 
4 
3 
4 
3 


Y+R  PRE/ACT 


0 
3 
3 
3 


A 

A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV   RTV 


EB 
WB 
NB 
SB 


7 

0 

283 

92 


77 
918 
880 
576 


351 

118 

0 

28 


PHF  LTFR  THFR  RTFR 

950  7    81   369 

950  0   966   124 

950  298   926     0 

950  97   606    29 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP 

EB  LT-TH 

EB  RT 

WB  TH-RT 

NB  LT 

NB  TH 

SB  LT-TH-RT 


FLOW  N 


88 
369 
1091 
298 
926 
733 


V  Pit  Prt 
88  0.08  0.00 
388  0.00  1.00 
1.10  1200  0.00  0.11 
1.00  298  1.00  0.00 
973  0.00  0.00 
806  0.13  0.04 


LU 
1.00 
1.05 


1.05 
1.10 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

0   966   124  0     0     0 

97   606    29        100   100   100 

298   926     0  0    61     0 


#  LANES 
LT   TH   RT 
0    3    0 
0    3    0 
12    0 


OPPOSING 
VOLUME 
0 
733 
564 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 
WB   TH-RT 
NB   LT 


IDEAL  N 
1800  1 
1800  2 
1800  3 
1800   1 


Fwid   Fhv   Fgr  Fpark  Fbus  Farea   Frt 
0.967  0.990  1.000  1.000  1.000  1.000  1.000 
0.990  1.000  1.000  1.000  1.000  0.750 
0.990  1.000  1.000  1.000 


0.967 
0.967 


1.000    0.982 


Fit  s 
,888  1529 
,000  2584 
,000  5073 


0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 


NB   TH         1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 

SB   LT-TH-RT   1800  3  0.967  0.990  1.000  1.000  1.000  1.000  0.993  0.812  4172 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va  Vm  Vlt  Pit  No   Vo  Plto 

SB  100   29   3   733  733    97  0.13   2   564  0.00 

CALCULATIONS 


DIR  Sop 

Yo 

Gu    Fs 

PI 

Gq 

Pt 

Gf 

SB  3600  0. 

,157 

15.464  0.523  0.735 

13.243  0.265 

0. 

719 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP 

V     s   v/s 

g/C 

C   V/C 

CR 

IT] 

:CAL 

EB   LT-TH 

88  1529  0.06 

0.09 

132  0.67 

* 

EB  RT 

388  2584  0.15 

0.27 

699  0.55 

WB  TH-RT 

1200  5073  0.24 

0.35 

1787  0.67 

* 

NB   LT 

298  1637  0.12 

0.18 

450  0.66 

* 

NB   TH 

973  3446  0.28 

0.47 

1625  0.60 

SB   LT-TH- 

-RT 

806  4172  0.19 

0.29 

1198  0.67 

* 

El 


Fm 


Fit 


2.153    0.437    0.812 


CYCLE=100.0   LOST=  9.0   SUM  V/S  CRIT=  0.61  TOTAL  V/C=  0.67 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   79  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C 


dl 


d2   PF   Delay  LOS  Avg  Q  9  5%  Q 


EB 

LT-TH 

0.67 

0.09 

100.0 

33.68 

132 

8.31 

0.66 

27.52 

D 

2.2 

3 

EB 

RT 

0.55 

0.27 

100.0 

23.79 

699 

0.75 

0.62 

15.21 

C 

7.5 

7 

WB 

TH-RT 

0.67 

0.35 

100.0 

20.88 

1787 

0.70 

0.85 

18.34 

C 

19.6 

20 

NB 

LT 

0.66 

0.47 

100.0 

15.43 

450 

2.51 

1.00 

17.94 

C 

6.7 

7 

NB 

TH 

0.60 

0.47 

100.0 

14.79 

1625 

0.45 

0.62 

9.45 

B 

13.6 

14 

SB 

LT-TH-RT 

0.67 

0.29 

100.0 

23.94 

1198 

1.05 

0.85 

21.24 

C 

14.5 

15 

DIR  Delay  LOS 

EB   17.50   C 

WB   18.34   C 

NB   11.44   B 

SB   21.24   C 

INTERSECTION  DELAY 


=  16.52  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   25.1  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  18.2  sees  green, 
suggested  timing  phase  2  is  28.8  sees  green, 
suggested  timing  phase  3  is  35.3  sees  green, 
suggested  timing  phase  4  is   8.6  sees  green, 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

HUNTINGTON/RUGGLES 

NO  BUILD  CONDITIONS  (W/ IMPROVEMENTS)  -  AM  PEAK  HOUR 

date: 08-13-1989  time: 21: 53 : 26 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I6NBAM      GEOMETRICS=P18INT6M    SIGNAL=P18INT6M 

LOCATED  IN  CBD:N 


VOLl 

JME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR 

LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB 

0   478 

12 

0   2   0 

0.0  10.0 

0.0 

29 

WB 

191   741 

16 

110 

10.0  14.0 

0.0 

29 

NB 

0   679 

285 

0   2   1 

0.0  10.0 

9.0 

49 

SB 

0   643 

137 

0   2   1 

0.0  10.0 

9.0 

48 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      2     0 
N      0    10 
N      0    10 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 

,910   200    N     11.3     3 
910   200    N     11.3     3 

,910   200    N     16.3     3 
910   200    N     16.3     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  * 

2 

3     *   * 


WESTBOUND 
1   t   r   p 
* 

*  *   * 

*  *   * 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*   *         *   *      32.8 

*  *   15.0 

*  *   46.2 


Y+R  PRE/ACT 


3 
0 
3 


A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0 

478 

12 

.910 

0 

525 

13 

WB 

191 

741 

16 

.910 

210 

814 

18 

NB 

0 

679 

285 

.910 

0 

746 

313 

SB 

0 

643 

137 

.910 

0 

707 

151 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

EB 

TH-RT 

538 

2  1.05 

565 

0.00 

0.02 

WB 

LT 

210 

1  1.00 

210 

1.00 

0.00 

WB 

TH-RT 

R32 

1  1.00 

832 

0.00 

0.02 

NB 

TH 

46 

2  1.05 

783 

0.00 

0.00 

NB 

RT 

313 

1  1.00 

313 

0.00 

1.00 

SB 

TH 

707 

2  1.05 

742 

0.00 

0.00 

SB 

RT 

151 

1  1.00 

151 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
WESTBOUND  0   525    13        100   100   100 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

2    0 

538 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN  GROUP 

IDEAL 

N 

EB 

TH-RT 

1800 

2 

WB 

LT 

1800 

1 

WB 

TH-RT 

1800 

1 

NB 

TH 

1800 

2 

NB 

RT 

1800 

1 

SB   TH 


Fhv   Fgr  Fpark  Fbus  Farea   Frt   Fit    s 
0.990  1.000  1.000  1.000  1.000  0.994  1.000  3307 


Fwid 
0.933 

0.933  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1580 
1.067  0.990  1.000  1.000  1.000  1.000  0.995 
0.933  0.990  1.000  1.000  1.000 
0.900  0.990  1.000  1.000  0.958 


1.000  1.000 


1.000  1891 
1.000  3327 


1.000  0.785  1.000  1206 
1800   2  0.933  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3327 


SB 

RT 

CAPACITY  ana; 

DIR 

LN 

GROUP 

EB 

TH- 

■RT 

WB 

LT 

WB 

TH- 

•RT 

NB 

TH 

NB 

RT 

SB 

TH 

SB 

RT 

1800   1  0.900  0.990  1.000  1.000  0.958  1.000  0.755  1.000  1160 


V     S   V/s 
565  3307  0.17 
210  1580  0.05  0.15   596 
832  1891  0.44  0.61  1158 


g/C    c  v/c 

0.46  1529  0.37 

0.35 

0.72 


CRITICAL 


783  3327  0.24  0.33  1090  0.72 
313  1206  0.26  0.48  576  0.54 
742  3327  0,22  0.33  1090  0.68 
151  1160  0.13  0.33   380  0.40 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.68  TOTAL  V/C=  0.72 

FOR  THE  WESTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   293  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 

0.37  0.46  100.0 
0.35  0.61  100.0 
0.72  0.61  100.0 
0.72  0.33  100.0 
0.54 


EB 
WB 
WB 
NB 
NB 
SB 
SB 


TH-RT 

LT 

TH-RT 

TH 

RT 

TH 

RT 


0.48  100.0 
0.68  0.33  100.0 
0.40  0.33  100.0 


DIR  Delay  LOS 

EB   11.32   B 

WB    9.46   B 

NB   18.23   C 

SB   19.36   C 

INTERSECTION  DELAY 


dl 


d2   PF   Delay  LOS  Avg  Q  95%  Q 


13.24 

1529 

0.07 

0.85 

11.32 

B 

8.0 

8 

7.28 

596 

0.16 

1.00 

7.44 

B 

5.0 

5 

10.20 

1158 

1.53 

0.85 

9.97 

B 

9.0 

9 

22.46 

1090 

1.62 

0.85 

20.47 

C 

13.9 

14 

14.01 

576 

0.83 

0.85 

12.62 

B 

4.5 

5 

22.10 

1090 

1.22 

0.85 

19.82 

C 

13.2 

13 

19.73 

380 

0.37 

0.85 

17.09 

C 

2.8 

3 

=  14.88  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   20.8  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  32.8  sees  green, 
suggested  timing  phase  2  is   14.4  sees  green, 
suggested  timing  phase  3  is  46.8  sees  green. 


3.0  sees  yellow  +  red  clear 
0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

HUNTINGTON/RUGGLES 

NO  BUILD  CONDITIONS  (W/ IMPROVEMENTS)  -  PM  PEAK  HOUR 

date: 08-13-1989  time:22: 00: 16 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I6NBPM      GEOMETRICS=P18INT6M    SIGNAL=P18INT6M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB     0   541 

41 

0   2   0 

0.0  10.0 

0.0 

29 

WB   354   728 

71 

110 

10.0  14.0 

0.0 

29 

NB     0   887 

543 

0   2   1 

0.0  10.0 

9.0 

49 

SB     0   859 

102 

0   2   1 

0.0  10.0 

9.0 

48 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0    10 
N      0    10 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
820   200    N     11.3     3 
820   200    N     11.3     3 
820   200    N     16.3     3 
820   200    N     16.3     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1        * 

2 

3      *   * 


WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE/ACT 
Itrpltrpltrp 

*      *   *         *   *      37.1  3     A 

*  *   *  *  *   26.6  0     A 

*  *   *  *  *   30.4  3     A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0 

541 

41 

.820 

0 

660 

50 

WB 

354 

728 

71 

.820 

432 

888 

87 

NB 

0 

887 

543 

.820 

0 

1082 

662 

SB 

0 

859 

102 

.820 

0 

1048 

124 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

EB 

TH-RT 

710 

2  1.05 

745 

0.00 

0.07 

WB 

LT 

432 

1  1.00 

432 

1.00 

0.00 

WB 

TH-RT 

974 

1  1.00 

974 

0.00 

0.09 

NB 

TH 

1082 

2  1.05 

1136 

0.00 

0.00 

NB 

RT 

662 

1  1.00 

662 

0.00 

1.00 

SB 

TH 

1048 

2  1.05 

1100 

0.00 

0.00 

SB 

RT 

124 

1  1.00 

124 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
WESTBOUND  0   660    50        100   100   100 


#  LANES 
LT   TH   RT 
0    2    0 


OPPOSING 
VOLUME 
710 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 

EB  TH-RT 

WB  LT 

WB  TH-RT 

NB  TH 

NB  RT 

SB  TH 


IDEAL  N 

1800   2 

1800 

1800 

1800 

1800 

1800 


Fwid  Fhv  Fgr  Fpark 
0.933  0.990  1.000  1.000 
0.933  0.990  1.000 
1.067  0,990  1.000 
0.933  0.990  1.000  1.000 


Fbus  Farea 
1.000  1.000 


1.000    1.000 
1.000    1.000 


Frt  Fit  s 
0.983  1.000  3269 
1.000  1.000  0.950  1580 
1.000  0.978 


1.000  1.000 


0.900    0.990    1.000    1.000    0.958    1.000 
0.933    0.990    1.000    1.000    1.000    1.000    1.000 


1.000  1860 
1.000  1.000  3327 
0.795  1.000  1221 

1.000  3327 


SB   RT         1800   1  0.900  0.990  1.000  1.000  0.958  1.000  0.755  1.000  1160 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP     V     s   v/s   g/C     c   v/c   CRITICAL 

EB   TH-RT      745  3269  0.23  0.30   992  0.75 

WB   LT         432  1580  0.20  0.27   571  0.76 

WB   TH-RT      974  1860  0.52  0.57  1058  0.92      * 

NB   TH        1136  3327  0.34  0.37  1234  0.92      * 

NB   RT         662  1221  0.54  0.64   777  0.85 

SB   TH        1100  3327  0.33  0.37  1234  0.89 

SB   RT         124  1160  0.11  0.37   430  0.29 

CYCLE=100.0   LOST=  6.0   SXJM  V/S  CRIT=  0.87  TOTAL  V/C=  0.92 

FOR  THE  WESTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   85  ON  THE  PERMISSIVE  PHASE 

LEVEL  OF  SERVICE  WORKSHEET 


DIR 

LN  GROUP 

v/c 

g/C 

C 

dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

EB 

TH-RT 

0.75 

0.30 

100.0 

23.88 

992 

2.27 

0.85 

22.22 

C 

13.7 

14 

WB 

LT 

0.76 

0.57 

100.0 

12.39 

571 

3.98 

1.00 

16.36 

C 

8.8 

9 

WB 

TH-RT 

0.92 

0.57 

100.0 

14.82 

1058 

9.21 

0.85 

20.43 

C 

11.7 

18 

NB 

TH 

0.92 

0.37 

100.0 

22.84 

1234 

8.17 

0.85 

26.35 

D 

18.9 

25 

NB 

RT 

0.85 

0.64 

100.0 

10.97 

777 

6.35 

0.85 

14.72 

B 

6.7 

9 

SB 

TH 

0.89 

0.37 

100.0 

22.47 

1234 

6.09 

0.85 

24.28 

C 

18.3 

22 

SB 

RT 

0.29 

0.37 

100.0 

16.85 

430 

0.11 

0.85 

14.41 

B 

2.2 

2 

DIR  Delay  LOS 

EB   22.22   C 

WB   19.18   C 

NB   22.07   C 

SB   23  28   C 

INTERSECTION  DELAY  =  21.59  INTERSECTION  LOS=C 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   67.4  SECONDS 

for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is  37.1  sees  green,    3.0  sees  yellow  +  red  clear 

suggested  timing  phase  2  is  26.7  sees  green,    0.0  sees  yellow  +  red  clear 

suggested  timing  phase  3  is  30.3  sees  green,    3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

HUNTINGTON/RUGGLES 

NO  BUILD  CONDITIONS  (W/ IMPROVEMENTS)  -  SAT  PEAK  HOUR 

date: 08-13-1989  time:22: 21: 14 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I6NBSAT     GEOMETRICS=P18INT6M    SIGNAL=P18INT6M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    61   340 

34 

0   2   0 

0.0  10.0 

0.0 

29 

HB   150   406 

32 

110 

10.0  14.0 

0.0 

29 

NB     0   913 

198 

0   2   1 

0.0  10.0 

9.0 

49 

SB     0   877 

133 

0   2   1 

0.0  10.0 

9.0 

48 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      2     0 
N      0    10 
N      0    10 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.940   100    N     11.3     3 
.940   100    N     11.3     3 
.940   200    N     16.3     3 
.940   200    N     16.3     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2 

3   *   *   * 


WESTBOUND 
1   t   r  p 

*  *   * 

*  *   * 


NORTHBOUND 

1   t   r   p 

*   * 

* 


SOUTHBOUND  GREEN 
1   t   r  p 

*   *      51.8 

*  3.3 

*  38.9 


Y+R  PRE/ACT 


3 
0 
3 


A 
A 

A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

61 

340 

34 

.940 

65 

362 

36 

WB 

150 

406 

32 

.940 

160 

432 

34 

NB 

0 

913 

198 

.940 

0 

971 

211 

SB 

0 

877 

133 

.940 

0 

933 

141 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

EB 

LT-TH- 

-RT 

463 

2  1.05 

486 

0.14 

0.08 

WB 

LT 

160 

1  1.00 

160 

1.00 

0.00 

WB 

TH-RT 

466 

1  1.00 

466 

0.00 

0.07 

NB 

TH 

971 

2  1.05 

1020 

0.00 

0.00 

NB 

RT 

211 

1  1.00 

211 

0.00 

1.00 

SB 

TH 

933 

2  1.05 

980 

0.00 

0.00 

SB 

RT 

141 

1  1.00 

141 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
EASTBOUND        160   432    34  0    92    92 

WESTBOUND         65   362    36        100   100   100 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

1 

1    0 

429 

0 

2    0 

463 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN  GROUP 

IDEAL 

N 

EB 

LT-TH-RT 

1800 

2 

WB 

LT 

1800 

1 

WB 

TH-RT 

1800 

1 

NB 

TH 

1800 

2 

NB 

RT 

1800 

1 

SB   TH 


Fwid 


Fhv 


Fgr  Fpark  Fbus  Farea 


0.933    0.990    1.000    1.000    1.000    1.000    0 


Frt    Fit    s 
,981  0.747  2439 


0.933  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1580 


1.067    0.990    1.000    1.000    1.000    1.000 
0.933    0.990    1.000    1.000    1.000    1.000 


0.982  1.000  1867 
1.000  1.000  3327 


1800   1  0.900  0.990  1.000  1.000  0.958  1.000  0.805  1.000  1238 
1800   2  0.933  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3327 


SB   RT         1800   1  0,900  0.990  1.000  1.000  0.958  1.000  0.802  1.000  1233 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt  Pit  No   Vo  Plto 

EB  100   39   2   463   463    65  0.14   1   429  0.00 

CALCULATIONS 

DIR  Sop    Yo     Gu    Fs    PI     Gq    Pt     Gf       El     Fm    Fit 

EB  1800  0.239  19.729  0.607  0.471  19.152  0.529   2.238     1.855  0.495  0.747 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V     s   v/s   g/C    c  v/c   CRITICAL 

EB   LT-TH-RT   486  2439  0.20  0.39   948  0.51 

160  1580  0.01  0.03   366  0.44 

466  1867  0.25  0.42   788  0.59      * 
1020  3327  0.31  0.52  1724  0.59      * 

211  1238  0.17  0.55   682  0.31 

980  3327  0.29  0.52  1724  0.57 

141  1233  0.11  0.52   639  0.22 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.56  TOTAL  V/C=  0.59 

FOR  THE  WESTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   247  ON  THE  PERMISSIVE  PHASE 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c   g/C   C     dl     c      d2    PF    Delay  LOS  Avg  Q   95%  Q 


WB 

LT 

WB 

TH-RT 

NB 

TH 

NB 

RT 

SB 

TH 

SB 

RT 

EB 

LT-TH-RT 

0.51 

0.39 

100.0 

17.73 

948 

0.40 

0.85 

15.41 

C 

7.9 

8 

WB 

LT 

0.44 

0.42 

100.0 

15.57 

366 

0.55 

1.00 

16.12 

C 

4.3 

4 

WB 

TH-RT 

0.59 

0.42 

100.0 

16.93 

788 

0.88 

0.85 

15.13 

C 

7.5 

7 

NB 

TH 

0.59 

0.52 

100.0 

12.72 

1724 

0.40 

0.85 

11.16 

B 

13.0 

13 

NB 

RT 

0.31 

0.55 

100.0 

9.22 

682 

0.09 

0.85 

7.91 

B 

2.6 

3 

SB 

TH 

0.57 

0.52 

100.0 

12.51 

1724 

0.34 

0.85 

10.92 

B 

12.5 

12 

SB 

RT 

0.22 

0.52 

100.0 

9.97 

639 

0.03 

0.85 

8.50 

B 

1.9 

2 

DIR  Delay  LOS 

EB   15.41   C 

WB   15.38   C 

NB   10.60   B 

SB   10.61   B 

INTERSECTION  DELAY  =  12.14  INTERSECTION  LOS=B 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   14.5  SECONDS 

for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is   51.8  sees  green,    3.0  sees  yellow  +  red  clear 

suggested  timing  phase  2  is   2.8  sees  green,    0.0  sees  yellow  +  red  clear 

suggested  timing  phase  3  is  39.3  sees  green,    3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

PARKER/RUGGLES 

NO  BUILD  CONDITIONS  (W/ IMPROVEMENTS)  -  AM  PEAK  HOUR 

date: 08-13-1989  time: 22: 58: 24 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I8NBAM      GEOMETRICS=P18INT8M    SIGNAL=P18INT8M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    21   673 

106 

0   2   0 

0.0  11.0 

0.0 

48 

WB    57   701 

104 

0   2   0 

0.0  11.0 

0.0 

48 

NB   128   264 

25 

0   10 

0.0  12.0 

0.0 

20 

SB   132   241 

40 

0   10 

0.0  11.0 

0.0 

20 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N     10     0 
Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.930   100    N     16.0     3 
.930   100    N     16.0     3 
.930   100    N      9.0     3 
.930   100    N      9.0     3 


PHASINGS 

EASTBOUND        WESTBOUND        NORTHBOUND      SOUTHBOUND   GREEN      Y+R   PRE/ACT 

Itrpltrpltrpltrp 
1  *  ****  ***  48.1         3  A 

2******  *  *      45.9         3  A 

CYCLE=    100.0 

VOLUME  AEXJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB     21   673   106   .930     23  724  114 

WB     57   701   104   .930     61  754  112 

NB    128   264    25   .930    138  284  27 

SB    132   241    40   .930    142  259  43 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP 
EB  LT-TH-RT 
WB  LT-TH-RT 
NB  LT-TH-RT 
SB   LT-TH-RT 


FLOW  N  LU 
860  2  1.05 
927  2  1.05 
448  1  1.00 
444  1  1.00 


V  Pit  Prt 
903  0.03  0.13 
973  0.07  0.12 
448  0.31  0.06 
444  0.32  0.10 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 
SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES  %  OPPOSING  LEFT  TURN 

LT    TH    RT  LT    TH  RT 

61   754   112  100   100  100 

23   724   114  100   100  100 

142   259    43  100   100  100 

138   284    27  100   100  100 


#  LANES 
LT  TH  RT 
0  2  0 
0  2  0 
0  10 
0    10 


OPPOSING 
VOLUME 
927 
860 
302 
311 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB  LT-TH-RT 
WB  LT-TH-RT 
NB  LT-TH-RT 
SB   LT-TH-RT 


IDEAL  N 
1800  2 
1800  2 
1800  1 
1800   1 


Fwid   Fhv   Fgr  Fpark  Fbus  Farea   Frt 
0.967  0.990  1.000  1.000  1.000  1.000  0.974  0 
0.967  0.990  1.000  1.000  1.000  1.000  0.976  0 
1.000  0.990  1.000  1.000  1.000  1.000  0.889  0 
0.967  0.990  1.000  1.000  1.000  1.000  0.882  0 


Fit  s 
,822  2757 
,757  2546 
,746  1183 
,732  1113 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C 

G   N 

Va   Vm  VI  t 

Pit  No    Vo 

Plto 

EB  100 

46   2 

860   860    23 

0.03   2   927 

0.07 

WB  100 

46   2 

927   927    61 

0.07   2   860 

0.03 

NB  100 

48   1 

448   311   138 

0.31   1   302 

0.32 

SB  100 

48   1 

444   302   142 

0,32   1   311 

0.31 

CALCULATIONS 

DIR  Sop 

Yo 

Gu     Fs 

PI      Gq 

Pt      Gf 

El 

Fm 

Fit 

EB  3119 

0.297 

22.991  0.296  0, 

,133  22.888  0. 

.867  10.500 

3. 

.805 

0. 

,643 

0, 

.822 

WB  3353 

0.257 

27.204  0.337  0. 

,288  18.675  0. 

,712   4.739 

3. 

.335 

0. 

,514 

0, 

.757 

NB  1489 

0.203 

34.918  0.686  0. 

,307  13.203  0. 

,693   4.114 

1. 

.640 

0. 

,746 

0, 

.746 

SB  1505 

0.207 

34.617  0.681  0. 

,320  13.504  0. 

.680   3.941 

1. 

.653 

0. 

,732 

0, 

.732 

CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 
EB  LT-TH-RT 
WB  LT-TH-RT 
NB  LT-TH-RT 
SB   LT-TH-RT 


s  v/s  g/C 


903  2757  0.33  0.46  1265  0.71 
973  2546  0.38  0.46  1168  0.83 
448  1183  0.38  0.48  569  0.79 
444  1113  0.40  0.48   535  0.83 


C   v/c   CRITICAL 


CYCLE=100o0   LOST=  6.0   SUM  V/S  CRIT=  0.78  TOTAL  V/C=  0.83 


LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c   g/C    C  dl     c 

EB   LT-TH-RT  0.71  0.46  100.0  16.55  1265 

WB   LT-TH-RT  0.83  0.46  100.0  18.02  1168 

NB   LT-TH-RT  0.79  0.48  100.0  16.47   569 

SB   LT-TH-RT  0.83  0.48  100.0  17.02   535 

DIR  Delay  LOS 

EB   15.22   C 

WB   18.51   C 

NB   18.30   C 

SB   20.69   C 

INTERSECTION  DELAY  =  17.75  INTERSECTION  LOS=C 


d2    PF    Delay  LOS  Avg  Q   9  5%  Q 
1.36  0.85    15.22   C   12.9    13 
3.75  0.85    18.51   C   13.9    15 


5.05  0.85 
7.33  0.85 


18.30 
20.69 


6.5 
6.4 


8 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   33.8  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  48.0  sees  green, 
suggested  timing  phase  2  is  46.0  sees  green, 


3.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

PARKER/RUGGLES 

NO  BUILD  CONDITIONS  (W/ IMPROVEMENTS)  -  PM  PEAK  HOUR 

date: 08-13-1989  time: 23: 09: 48 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I8NBPM      GEOMETRICS=P18INT8M    SIGNAL=P18INT8M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    32   853 

115 

0   2   0 

0.0  11.0 

0.0 

48 

WB    34   941 

103 

0   2   0 

0.0  11.0 

0,0 

48 

NB    99   182 

33 

0   10 

0.0  12.0 

0.0 

20 

SB   168   269 

28 

0   10 

0.0  11.0 

0.0 

20 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N     10     0 
Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.970   100    N     16.0     3 
.970   100    N     16.0     3 
.970   100    N      9.0     3 
.970   100    N      9.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 
1        * 

2   *   *   * 


WESTBOUND 
1   t   r   p 
* 
*   *   * 


NORTHBOUND      SOtJTHBOUND   GREEN 
Itrpltrp 
***  ***  43.9 

*  *      50.1 


Y+R   PRE/ACT 


A 
A 


CYCLE=    100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART    1    (MOVEMENT   ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THi'K 

RTl^'R 

EB 

32 

853 

115 

.970 

33 

879 

119 

WB 

34 

941 

103 

.970 

35 

970 

106 

NB 

99 

182 

33 

.970 

102 

188 

34 

SB 

168 

269 

28 

.970 

173 

277 

29 

PART   2    (LANE   GROUP  ADJUSTMENTS) 
DIR  LN   GROUP      FLOW  N         LU  V      Pit      Prt 

1031    2    1.05    1082    0.03    0.12 
1111    2    1.05    1167    0.03    0.10 
324    1    1.00      324    0.32    0.11 
479    1    1.00      479    0.36    0.06 


EB  LT-TH-RT 

WB  LT-TH-RT 

NB  LT-TH-RT 

SB  LT-TH-RT 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 

OPPOSING 

APPROACH 

BEING  OPPOSED 

VOLUMES 

%  OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT 

TH 

RT 

LT 

TH 

RT 

LT 

TH   RT 

VOLUME 

EASTBOUND 

35 

970 

106 

100 

100 

100 

0 

2    0 

1111 

WESTBOUND 

33 

879 

119 

100 

100 

100 

0 

2    0 

1031 

NORTHBOUND 

173 

277 

29 

100 

100 

100 

0 

1    0 

306 

SOUTHBOUND 

102 

188 

34 

100 

100 

100 

0 

1    0 

222 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP   IDEAL  N   Fwid   Fhv    Fgr  Fpark   Fbus  Farea 

1800  2  0.967  0.990  1.000  1.000  1.000  1.000  0, 
1800  2  0.967  0.990  1.000  1.000  1.000  1.000  0. 
1800   1  1.000  0.990  1.000  1.000  1.000  1.000  0. 


EB  LT-TH-RT 

WB  LT-TH-RT 

NB  LT-TH-RT 

SB  LT-TH-RT 


Frt  Fit  s 
977  0.705  2374 
981  0.750  2535 
881  0.714  1120 


1800   1  0.967  0.990  1.000  1.000  1.000  1.000  0.889  0.787  1205 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C 

G   N 

Va   Vm  VI  t 

Pit 

No    Vo 

Plto 

EB  100 

50   2 

1031  1031    33 

0.03 

2  1111 

0.03 

WB  100 

50   2 

1111  1111    35 

0.03 

2  1031 

0.03 

NB  100 

44   1 

324   222   102 

0.32 

1   306 

0.36 

SB  100 

44   1 

479   306   173 

0.36 

1   222 

0.32 

CALCULATIONS 

DIR  Sop 

Yo 

Gu     Fs 

PI 

Gq 

Pt 

Gf 

El 

Fm 

Fit 

EB  3208 

0.346 

23.590  0.180  0. 

,215  ; 

26.472  0. 

.785 

7. 

.007 

6. 

,236 

0, 

.410 

0, 

.705 

WB  3083 

0.334 

24.980  0.231  0. 

,185  : 

25.083  0. 

.815 

8. 

.116 

4. 

,877 

0. 

.500 

0, 

,750 

NB  1512 

0.203 

29.699  0.684  0. 

,315 

14.238  0. 

.685 

4, 

.050 

1. 

.646 

0, 

.714 

0, 

.714 

SB  1496 

0.148 

34.183  0.736  0. 

,361 

9.754  0. 

.639 

3, 

.139 

1. 

.528 

0. 

.787 

0, 

.787 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V    s   v/s   g/C    c  v/c   CRITICAL 

EB   LT-TH-RT  1082  2374  0.46  0.50  1189  0.91 

WB   LT-TH-RT  1167  2535  0.46  0.50  1269  0.92      * 

NB   LT-TH-RT   324  1120  0.29  0.44   492  0.66 

SB   LT-TH-RT   479  1205  0.40  0.44   529  0.91      * 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.86  TOTAL  V/C=  0.91 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP   v/c   g/C    C  dl  c  d2  PF  Delay  LOS  Avg  Q   95%  Q 

EB   LT-TH-RT  0.91  0.50  100.0  17.42  1189  7.60  0.85  21.26   C   14.3    19 

WB   LT-TH-RT  0.92  0.50  100.0  17.56  1269  7.89  0.85  21.63   C   15.4    21 

NB   LT-TH-RT  0.66  0.44  100.0  16.80  492  2.24  0.85  16.18   C    5.0     5 

SB   LT-TH-RT  0.91  0.44  100.0  19.83  529  13.60  0.85  28.42   D    7.5    12 

DIR  Delay  LOS 

EB   21.26   C 

WB   21.63   C 

NB   16.18   C 

SB   28.42   D 

INTERSECTION  DELAY  =  21.99  INTERSECTION  LOS=C 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   62.0  SECONDS 

for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is   43.6  sees  green,    3.0  sees  yellow  +  red  clear 

suggested  timing  phase  2  is   50.4  sees  green,    3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

PARKER/RUGGLES 

NO  BUILD  CONDITIONS  (W/ IMPROVEMENTS)  -  SAT  PEAK  HOUR 

date: 08-13-1989  time:23 : 17:41 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I8NBSAT     GEOMETRICS=P18INT8M 

LOCATED  IN  CBD:N 


SIGNAL=P18INT8M 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB     7   502 

35 

0   2   0 

0.0  11.0 

0.0 

48 

WB    25   536 

107 

0   2   0 

0.0  11.0 

0.0 

48 

NB    45   118 

36 

0   10 

0.0  12.0 

0.0 

20 

SB   141   224 

14 

0   10 

0.0  11.0 

0.0 

20 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N     10     0 
Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,880    50    N     16.0     3 
,880    50    N     16.0     3 
,880    50    N      9.0     3 
,880    50    N      9.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  *   *   * 


WESTBOUND 
1   t   r  p 


NORTHBOUND 
1   t   r  p 


SOUTHBOUND  GREEN 

Y+R  PRE/ACT 

1   t   r  p 

*   *   *      52.4 

3     A 

*   41.6 

3     A 

CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF   LTFR  THFR 

RTFR 

EB      7   502 

35 

.880      8   570 

40 

WB     25   536 

107 

.880     28   609 

122 

NB     45   118 

36 

.880     51   134 

41 

SB    141   224 

14 

.880    160   255 

16 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT-TH-RT 

618 

2  1.05   649  0.01 

0.06 

WB   LT-TH-RT 

759 

2  1.05   797  0.04 

0.16 

NB   LT-TH-RT 

226 

1  1.00   226  0.23 

0.18 

SB   LT-TH-RT 

431 

1  1.00   431  0.37 

0.04 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

#  ] 

LANES      OPPOSING 

LT 

TH    RT 

LT    TH 

RT 

LT 

TH 

RT 

VOLUME 

EASTBOUND 

28 

609   122 

100   100 

100 

0 

2 

0 

759 

WESTBOUND 

8 

570    40 

100   100 

100 

0 

2 

0 

618 

NORTHBOUND 

160 

255    16 

100   100 

100 

0 

1 

0 

270 

SOUTHBOUND 

51 

134    41 

100   100 

100 

0 

1 

0 

175 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL 

,  N   Fwid    Fhv 

Fgr  Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB   LT-TH-RT 

1800 

2  0.967  0.990  1. 

,000  1.000 

1.000 

1. 

,000  0 

.989 

0.959 

3269 

WB   LT-TH-RT 

1800 

2  0.967  0.990  1. 

,000  1.000 

1.000 

1. 

,000  0 

.972 

0.926 

3103 

NB   LT-TH-RT 

1800 

1  l.OdO  0.990  1, 

,000  1.000 

1.000 

1. 

,000  0 

.871 

0.852 

1323 

SB   LT-TH-RT 

1800 

1  0.967  0.990  1. 

,000  1.000 

1.000 

1. 

,000  0 

.894 

0.856 

1319 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR  C 
EB  100 
WB  100 
NB  100 
SB  100 


G 
42 

42 
52 
52 


N 
2 

2 

1 
1 


va 
618 
759 
226 
431 


Vm 
618 
759 
175 
270 


Vlt 

8 

28 

51 

160 


Pit  No 
0.01  2 
0.04  2 
0.23  1 
0.37   1 


Vo  Plto 
759  0.04 
618  0.01 
270  0.37 
175  0.23 


CALCULATIONS 
DIR  Sop  Yo 
EB  3433  0.221 
WB  3518  0.176 
NB  1532  0.176 
SB  1587  0.110 


Gu     Fs 
24.962  0.401  0 
29.097  0.489  0 
42.253  0.706  0 
46.551  0.766  0 


PI  Gq  Pt  Gf 
050  16.594  0.950  13.186 
121  12.459  0.879  8.037 
226  10.192  0.774  4.991 
372   5.894  0.628   2.519 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 
EB  LT-TH-RT 
WB  LT-TH-RT 
NB  LT-TH-RT 
SB   LT-TH-RT 


V  s  v/s  g/C  c  v/c 
649  3269  0.20  0.42  1358  0.48 
797  3103  0.26  0.42  1289  0.62 
226  1323  0.17  0.52  694  0.33 
431  1319  0.33  0.52   692  0.62 


CRITICAL 


El  Fm  Fit 
2.809  0.919  0.959 
2.302  0.853  0.926 
1.594  0.852  0.852 
1.469  0,856  0.856 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.58  TOTAL  V/C=  0.62 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 
EB   LT-TH-RT  0.48  0.42  100.0 
WB   LT-TH-RT  0.62  0.42  100.0 
NB   LT-TH-RT  0.3  3  0.52  100.0 


dl     c 
16.20  1358 
17.47  1289 
10.36   694 


d2 


PF 


SB   LT-TH-RT  0.62  0.52  100.0   12.76   692 


0.21  0.85 
0.66  0.85 
0.10  0.85 
1.25  0.85 


Delay  LOS  Avg  Q 
13.95   B   10.0 
15.40   C   12.3 
8.90   B    3.0 


95%  Q 
10 
12 
3 


11.91   B 


5.7 


DIR  Delay  LOS 

EB   13.95   B 

WB   15.40   C 

NB    8.90   B 

SB   11.91   B 

INTERSECTION  DELAY 


=  13.54  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   15.6  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  52.6  sees  green, 
suggested  timing  phase  2  is  41.4  sees  green. 


3.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/WASHINGTON 

NO  BUILD  CONDITIONS  (W/ IMPROVEMENTS)  -  AM  PEAK  HOUR 

date: 08-22-1989  time: 15:01:52 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I12NBAML    GEOMETRICS=P18I12      SIGNAL=P18I12 

LOCATED  IN  CBD:N 


VOLUME  &  GEOME 

TRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB     0   996 

45 

0   2   0 

0.0  12.0 

0.0 

48 

WB    57   988 

29 

0   2   0 

0.0  12.0 

0.0 

48 

NB   115   556 

29 

12   0 

10.0  11.0 

0.0 

34 

SB    15   188 

25 

12   0 

10.0  11.0 

0.0 

34 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   8.0% 
WB   0.0%   8.0% 
NB   0.0%  12.0% 
SB   0.0%  12.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0    20 
N      0    20 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.880   100    N     16.0     3 
.880   100    N     16.0     3 
.880   100    N     12.5     3 
.880   100    N     12.5     3 


PHASINGS 

EASTBOUND 
1   t   r   p 


1 
2 
3 

4 


4t 


* 
* 


WESTBOUND 
1   t  r  p 


* 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*  * 

*  * 
*   *   * 

4t   *   *      *   *   * 


REEN 

Y+R 

PRE/ACT 

0.0 

0 

A 

67.6 

3 

A 

0.1 

0 

A 

26.3 

3 

A 

CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV   RTV 


EB 
WB 
NB 
SB 


0 

57 

115 

15 


996 
988 
556 
188 


45 
29 
29 
25 


PHF  LTFR  THFR  RTFR 

,880  0  1132    51 

880  65  1123    33 

880  131   632    33 

880  17   214    28 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


EB 
WB 
NB 
NB 
SB 
SB 


TH-RT 

LT-TH-RT 

VI 

TH-RT 

LT 

TH-RT 


1183 

1220 

131 

665 

17 

242 


LU 


V  Pit  Prt 


1.05  1242  0.00  0.04 
1.05  1281  0.05  0.03 
1.00  131  1.00  0.00 
1.05  698  0.00  0.05 
1.00  17  1.00  0.00 
1.05   254  0.00  0.12 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

WESTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

0  1132    51        100   100   100 

17   214    28  0   100   100 

131   632    33        100   100   100 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

2    0 

1183 

1 

2    0 

242 

1 

2    0 

665 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
1800  2  1.000  0.962  1.000  1.000  1.000  1.000  0.991  1.000  3432 
1800  2  1.000  0.962  1.000  1.000  1.000  1.000  0.995  0.650  2238 
1800  1  0.933  0.943  1.000  1.000  1.000  1.000  1.000  0.666  1056 
1800   2  0.967  0.943  1.000  1.000  0.958  1.000  0.990  1.000  3115 


EB  TH-RT 

WB  LT-TH-RT 

NB  LT 

NB  TH-RT 


SB   LT         1800   1  0.933  0.943  1.000  1.000  1.000  1.000  1.000  0.950  1506 
SB   TH-RT      1800   2  0.967  0.943  1.000  1.000  0.958  1.000  0.977  1.000  3073 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N 
WB  100   68   2 
NB  100   26   1 
CALCULATIONS 
DIR  Sop     Yo 


Va   Vm 

1220  1220 

131   665 


Vlt 

65 

131 


Pit  No 
0.05  2 
1.00   2 

PI 


Vo  Plto 

1183  0.00 

242  0.00 


Gq 


Pt 


Gu     Fs 
WB  3600  0.329  51.747  0.136  0.365  15.856  0.635 
NB  3600  0.067  21.045  0.724  1.000   5.298  0.000 


Gf 
3.391 
0.000 


El 
8.293 
1.554 


Fm 
300  0 
666  0 


Fit 
,650 
.666 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


EB  TH-RT     1242  3432  0, 

WB  LT-TH-RT  1281  2238  0, 

NB  LT         131  1056  0, 

NB  TH-RT      698  3115  0. 

SB  LT  17  1506  0, 

SB  TH-RT      254  3073  0, 


s  v/s  g/C 


36  0.68  2320  0.54 
57  0.68  1513  0.85 
12  0.26  278  0.47 
22  0.26  821  0.85 
00  0.00  127  0.13 
08  0.26   811  0.31 


C   v/c   CRITICAL 


* 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.80  TOTAL  V/C=  0.85 

FOR  THE  SOUTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
63  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   63  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C    C 


dl 


d2    PF    Delay  LOS  Avg  Q   95%  Q 


EB 

TH-RT 

0.54 

0.68 

100.0 

6.25 

2320 

0.20 

0.85 

5.48 

B 

10.6 

11 

WB 

LT-TH-RT 

0.85 

0.68 

100.0 

9.33 

1513 

3.35 

0.85 

10.78 

B 

11.0 

12 

NB 

LT 

0.47 

0.26 

100.0 

23.53 

278 

0.95 

0.85 

20.81 

C 

2.7 

3 

NB 

TH-RT 

0.85 

0.26 

100.0 

26.57 

821 

5.98 

0.85 

27.67 

D 

13.6 

16 

SB 

LT 

0.13 

0.26 

100.0 

21.34 

127 

0.03 

1.00 

21.37 

C 

0.5 

1 

SB 

TH-RT 

0.31 

0.26 

100.0 

22.44 

811 

0.08 

0.85 

19.14 

C 

4.9 

5 

DIR  Delay  LOS 

EB    5.48   B 

WB   10.78   B 

NB   26.59   D 

SB   19  28   C 

INTERSECTION  DELAY 


=  13.21  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   37.2  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is   0.0  sees  green, 
suggested  timing  phase  2  is  67.6  sees  green, 
suggested  timing  phase  3  is   0.0  sees  green, 
suggested  timing  phase  4  is  26.4  sees  green, 


0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 
0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/WASHINGTON 

NO  BUILD  CONDITIONS  (W/ IMPROVEMENT)  -  PM  PEAK  HOUR 

date: 08-22-1989  time: 15: 11: 56 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I12NBPML    GEOMETRICS=P18I12      SIGNAL=P18I12 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH    RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB     0  1485    84 

0   2   0 

0.0  12.0 

0.0 

48 

WB    78  1003    23 

0   2   0 

0.0  12.0 

0.0 

48 

NB    97   425    49 

12   0 

10.0  11.0 

0.0 

34 

SB    45   381   127 

12   0 

10.0  11.0 

0.0 

34 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   3.0% 
WB   0.0%   3.0% 
NB   0.0%   8.0% 
SB   0.0%   8.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0    20 
N      0    20 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.970   100    N     16.0     3 
.970   100    N     16.0     3 
.970   100    N     12.5     3 
.970   100    N     12.5     3 


PHASINGS 

EASTBOUND 
1   t   r   p 


1 
2 
3 

4 


* 


* 


* 


* 


WESTBOUND 
1   t   r   p 


* 


NORTHBOUND 
1   t   r   p 

* 


SOUTHBOUND  GREEN 
1   t   r  p 


* 


* 


* 
* 


0.0 
73.4 

0.1 
20.5 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=.  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB      0  1485    84   .970 

WB     78  1003    23   .970 

NB     97   425    49   .970 

SB     45   381   127   .970 


0  1531  87 

80  1034  24 

100  438  51 

46  393  131 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


EB 
WB 
NB 
NB 
SB 
SB 


TH-RT 

LT-TH-RT 

LT 

TH-RT 

LT 

TH-RT 


1618 

1138 

100 

489 

46 

524 


LU 


V  Pit  Prt 


1.05  1698  0.00  0.05 
1.05  1195  0.07  0.02 
1.00  100  1.00  0.00 
1.05  513  0.00  0.10 
1.00  46  1.00  0.00 
1.05   550  0.00  0.25 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

WESTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

0  1531    87        100   100   100 

46   393   131  0    99    99 

100   438    51        100   100   100 


#  LANES 
LT   TH   RT 
0    2    0 
12    0 
12    0 


OPPOSING 
VOLUME 
1399 
520 
489 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   TH-RT 
WB   LT-TH-RT 
NB   LT 
NB   TH-RT 


IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
1800  2  1.000  0.985  1.000  1.000  1.000  1.000  0.989  1.000  3509 
1800  2  1.000  0.985  1.000  1.000  1.000  1.000  0.996  0.527  1863 
1800  1  0.933  0.962  1.000  1.000  1.000  1.000  1.000  0.364  588 
1800   2  0.967  0.962  1.000  1.000  0.958  1.000  0.980  1.000  3141 


SB   LT         1800   1  0.933  0.962  1.000  1.000  1.000  1.000  1.000  0.950  1535 
SB   TH-RT      1800   2  0.967  0.962  1.000  1.000  0.958  1.000  0.951  1.000  3048 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N 
WB  100   73   2 
NB  100   20   1 
CALCULATIONS 
DIR  Sop     Yo 


Va   Vm 

1138  1138 

100   489 

Gu 


Vlt   Pit  No 

80  0.07   2 

100  1.00   2 


Vo  Plto 

1399  0.00 

520  0.00 


Fs 


WB  3600  0.389  56.437  0.001  1 


PI      Gq     Pt 
000  16.929  0.000 


NB  3600  0.144   7.063  0.550  1.000  13.423  0.000 


Gf        El 
0.000  1800.000  0 
0.000     2.045  0 


Fm  Fit 
055  0.527 
364  0.364 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


EB 
WB 
NB 
NB 
SB 
SB 


TH-RT     1698  3509  0. 

LT-TH-RT  1195  1863  0, 

LT         100  588  0, 

TH-RT      513  3141  0. 

LT          46  1535  0, 


s  v/s   g/C 


TH-RT 


550  3048  0.18  0.21 


48  0.73  2575  0.66 
64  0.73  1367  0.87 
17  0.20  120  0.83 
16  0.20  644  0.80 
00  0.00  132  0.35 
629  0.87 


c   V/C   CRITICAL 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.82  TOTAL  V/C=  0.87 

FOR  THE  SOUTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
65  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   65  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C 


dl 


d2 


PF   Delay  LOS  Avg  Q   95%  Q 


EB   TH-RT     0.66 

0.73  100.0 

5.22 

2575 

0.45 

0.85 

4. 

.82 

A 

12.0 

12 

WB   LT-TH-RT  0.87 

0.73  100.0 

7.52 

1367 

4.71 

0.85 

10. 

,40 

B 

8.4 

11 

NB   LT        0.83 

0.20  100.0 

28.95 

120 

24.29 

0.85 

45. 

.25 

E 

2.4 

5 

NB   TH-RT     0.80 

0.20  100.0 

28.72 

644 

4.85 

0.85 

28. 

.53 

D 

10.8 

13 

SB   LT        0.35 

0.21  100.0 

25.80 

132 

0.68 

1.00 

26, 

.48 

D 

1.3 

2 

SB  TH-RT     0.87 

0.21  100.0 

29.20 

629 

9.17 

0.85 

32. 

.62 

D 

11.5 

15 

DIR  Delay  LOS 

EB    4.82   A 

WB   10.40   B 

NB   31.26   D 

SB   32.14   D 

INTERSECTION  DELAY  =  14.37  INTERSECTION  LOS 

;=B 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   44.5  SECONDS 


for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  0.0  sees  green, 
suggested  timing  phase  2  is  73.4  sees  green, 
suggested  timing  phase  3  is  0.1  sees  green, 
suggested  timing  phase  4  is  20.6  sees  green. 


0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 
0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/WASHINGTON 

NO  BUILD  CONDITIONS  (W/ IMPROVEMENTS)  -  SAT  PEAK  HOUR 

date: 08-22-1989  time: 15:39:40 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I12NBS      GEOMETRICS=P18I12      SIGNAL=P18I12 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH    RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB     0  1114    63 

0   2   0 

0.0  12.0 

0.0 

48 

WB    59   753    17 

0   2   0 

0.0  12.0 

0.0 

48 

NB    97   425    49 

12   0 

10.0  11.0 

0.0 

34 

SB    41   342   114 

12   0 

10.0  11.0 

0.0 

34 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   5.0% 
SB   0.0%   5.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0    15 
N      0    15 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.950    50    N     16.0     3 
.950    50    N     16.0     3 
.950    50    N     12.5     3 
.950    50    N     12.5     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  *  *  * 

2  *   *   * 

3  * 

4  * 


WESTBOUND 
1  t  r  p 


* 

4r 


NORTHBOUND 
1   t   r  p 

* 


SOUTHBOUND  GREEN 
1   t   r   p 

*  0.0 

*  68.5 

*  *   *       0.1 

*  *   *      25.4 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB      0  1114    63   .950      0  1173  66 

WB     59   753    17   .950     62   793  18 

NB     97   425    49   .950    102   447  52 

SB     41   342   114   .950     43   360  120 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP 

EB  TH-RT 

WB  LT-TH-RT 

NB  LT 

NB  TH-RT 

SB  LT 

SB  TH-RT 


FLOW  N 
1239  2 

873 

102 

499 
43 

480 


2 

1 
2 
1 
2 


LU 


Pit  Prt 


05  1301  0.00  0.05 
05  916  0.07  0.02 
00  102  1.00  0.00 
05  524  0.00  0.10 
00  43  1.00  0.00 
05   504  0.00  0.25 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

WESTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

0  1173    66        100   100   100 

43   360   120  0    99    99 

102   447    52        100   100   100 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

2    0 

1239 

1 

2    0 

478 

1 

2    0 

499 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   TH-RT 
WB   LT-TH-RT 
NB   LT 
NB   TH-RT 


IDEAL  N  Fwid   Fhv   Fgr  Fpark  Fbus  Farea  Frt  Fit  s 

1800   2  1.000  0.990  1.000  1.000  1.000  1.000  0.991  1.000  3531 

1800   2  1.000  0.990  1.000  1.000  1.000  1.000  0.996  0.589  2094 

1800   1  0.933  0.976  1.000  1.000  1.000  1.000  1.000  0.440  721 

1800   2  0.967  0.976  1.000  1.000  0.969  1.000  0.982  1.000  3230 


SB   LT         1800   1  0.933  0.976  1.000  1.000  1.000  1.000  1.000  0.950  1557 
SB   TH-RT      1800   2  0.967  0.976  1.000  1.000  0.969  1.000  0.957  1.000  3146 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


Va 
873 
102 


873 
499 


Fs 


DIR   C    G   N 

WB  100   68   2 

NB  100   25   1 

CALCULATIONS 

DIR  Sop     Yo      Gu 

WB  3600  0.344  51,952  0.101  0 

NB  3600  0.133  13.969  0.577  1 

CAPACITY  ANALYSIS  WORKSHEET 
DIR  LN  GROUP 


Vm  Vlt   Pit  No   Vo  Plto 


62  0.07 
102  1.00 


2  1239  0.00 
2   478  0.00 


PI  Gq  Pt 
572  16.536  0.428 
000  11.411  0.000 


Gf 
1.494 
0.000 


El     Fm   Fit 

11.176  0.179  0,589 

1.951    0.440    0,440 


s  v/s   g/C 


c  v/c   CRITICAL 


1301  3531  0.37  0.68  2418  0.54 

916  2094  0.44  0.68  1434  0.64 

102  721  0.14  0.25 

524  3230  0.16  0.25 

43  1557  0.00  0.00 

504  3146  0.16  0.26 

CYCLE=100,0   LOST=  6.0   SUM  V/S  CRIT=  0.60  TOTAL  V/C=  0.64 

FOR  THE  SOUTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
66  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   110  ON  THE  PERMISSIVE  PHASE 


EB 

TH-RT 

WB 

LT-TH-RT 

NB 

LT 

NB 

TH-RT 

SB 

LT 

SB 

TH-RT 

183 

0.56 

820 

0.64 

* 

177 

0.24 

* 

803 

0.63 

LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C 


EB 
WB 
NB 
NB 
SB 
SB 


TH-RT     0.54  0,68  100.0 

LT-TH-RT  0.64  0.68  100.0 

LT        0,56  0.25  100.0 

TH-RT     0.64  0,25  100.0 

LT        0.24  0.26  100.0 


TH-RT 


0.63  0.26  100.0 


dl 


d2    PF   Delay  LOS  Avg  Q  95%  Q 


5.97 

2418 

0.19 

0,85 

5,24 

B 

10.8 

11 

6.71 

1434 

0.69 

0,85 

6,29 

B 

7.6 

8 

24.65 

183 

2.81 

0,85 

23.35 

C 

2.1 

3 

25,26 

820 

1.19 

0.85 

22.48 

C 

10.3 

10 

22.48 

177 

0.15 

1.00 

22.63 

C 

1,2 

1 

25,11 

803 

1,12 

0.85 

22.29 

C 

9.9 

10 

DIR  Delay  LOS 

EB   5.24   B 

WB    6.29   B 

NB   22.62   C 

SB   22  32   C 

INTERSECTION  DELAY 


=  11.49  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is   0.0 
suggested  timing  phase  2  is 
suggested  timing  phase  3  is 


16.3  SECONDS 


sees  green, 

68.5  sees  green, 

0.1  sees  green. 


suggested  timing  phase  4  is  25.4  sees  green. 


0.0 

sees 

yellow 

+ 

red 

clear 

3.0 

sees 

yellow 

+ 

red 

clear 

0.0 

sees 

yellow 

+ 

red 

clear 

3,0 

sees 

yellow 

+ 

red 

clear 

Level  of  Service  Calculations: 

Master  Plan  Design  (1996)  Conditions 
(AM,  PM  and  SAT  peak  hours) 

-  Tremont/Ruggles/Whittier 

-  Tremont/Melnea  Cass 

Access  Option  1  (Without  Tremont  Access) 
Access  Option  2  (With  Tremont  Right  In/Out) 
Access  Option  3  (With  Tremont  Access) 

-  Tremont/Ruggles  Center  Drive 
(With  Tremont  Right  In/Out) 
(With  Tremont  Access) 

-  Ruggles/Busway 

-  Tremont/Prentiss 

-  Huntington/Ruggles 

-  Tremont/Columbus/New  Dudley 

-  Parker/Ruggles 

-  Melnea  Cass/Columbus/Busway 

-  Melnea  Cass/Washington 

-  Melnea  Cass/Massachusetts/Southampton 
Expressway  Ramps 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/RUGGLES/WHITTIER 

MASTER  PLAN  DESIGN  -  AM  PEAK  HOUR 

date: 08-15-1989  time: 09 :45: 19 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I1MPAM      GE0METRICS=P18I1M      SIGNAL=P18I1M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB   763     0 

307 

2   0   1 

11.0   0.0  15.0 

50 

WB    40    36 

24 

0   10 

0.0  10.0   0.0 

24 

NB   478  1576 

0 

13   0 

11.0  11.0   0.0 

42 

SB     0   914 

914 

0   2   1 

0.0  11.0  15.0 

42 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB  -2.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
Y      2     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.960   200    N     16.5     4 
.960   100    N     16.5     3 
.960   100    N     14.5     3 
.960   200    N     14.5     4 


PHASINGS 

EASTBOUND 
1   t   r   p 


1 
2 
3 
4 


* 
* 


WESTBOUND 
1   t   r   p 

* 
* 
*   *   * 


NORTHBOUND 
1   t   r   p 

*   * 

* 
* 


SOUTHBOUND  GREEN 
1   t   r   p 

*  23.5 
*   *      34.9 

*      25.2 

*  10.4 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF   LTFR  THFR 

RTFR 

EB    763     0 

307 

.960    795     0 

320 

WB     40    36 

24 

.960     42    38 

25 

NB    478  1576 

0 

.960    498  1642 

0 

SB      0   914 

914 

.960      0   952 

952 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT 

795 

2  1.05   835  1.00 

0.00 

EB  RT 

320 

1  1.00   320  0.00 

1.00 

WB   LT-TH-RT 

104 

1  1.00   104  0.40 

0.24 

NB   LT 

498 

1  1.00   498  1.00 

0.00 

NB   TH 

1642 

3  1.10  1806  0.00 

0.00 

SB   TH 

952 

2  1.05  1000  0.00 

0.00 

SB   RT 

952 

1  1.00   952  0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEFT  TURN 

OPPOSING  AI 

?PROAi 

BEING  OPPOSED 

VOLUMES      %  oppos: 

LT    TH    RT 

LT 

EASTBOUND 

4: 

>    38    25 

100 

WESTBOUND 

795     0   320 

0 

NORTHBOUND 

0   952   952 

100 

TH  RT 

100  100 

0  0 

100  0 


#  LANES 
LT   TH   RT 
0    10 
2    0    1 
0    2    1 


OPPOSING 
VOLUME 
63 
0 
952 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid   Fhv   Fgr  Fpark  Fbus  Farea   Frt  Fit  s 

EB   LT         1800   2  0.967  0.990  1.010  1.000  1.000  1.000  1.000  0.920  3202 

EB  RT         1800   1  1.100  0.990  1.010  1.000  1.000  1.000  0.821  1.000  1626 

WB   LT-TH-RT   1800   1  0.933  0.990  1.000  0.890  1.000  1.000  0.845  0.827  1034 


NB  LT 

NB  TH 

SB  TH 

SB  RT 


1800  1  0.967  0,990  1.000  1.000  1.000  1.000  1.000  0.950  1637 

1800  3  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  5168 

1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 

1800  1  1.100  0.990  1.000  1.000  1.000  1.000  0.795  1.000  1558 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


EB 
EB 
WB 
NB 
NB 
SB 


LT 

RT 

LT-TH-RT 

LT 

TH 

TH 


SB   RT 


835  3202 
320  1626 


s  v/s   g/C 


0.21  0.25 
0.20  0.59 


956  0.83 

961  0.33 

107  0.97 

503  0.99 

1806  5168  0.35  0.58  3020  0.60 

1000  3446  0.29  0.35  1203  0.83 

952  1558  0.61  0.60   936  1.02 


c   V/C   CRITICAL 


104  1034  0.10  0.10 
498  1637  0.23  0.24 


* 
* 


CYCLE=100.0   LOST=  3.0   SUM  V/S  CRIT=  0.94  TOTAL  V/C=  0.97 

FOR  THE  EASTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 

RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
70  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   81  ON  THE  PERMISSIVE  PHASE 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/( 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   49  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C    C 


dl 


d2 


PF    Delay  LOS  Avg  Q   95%  Q 


EB 

LT 

0.83 

0.36  100.0 

22.40   956 

4.43 

1.00 

26.83 

D 

16.5 

19 

EB 

RT 

0.33 

0.59  100.0 

7.92   961 

0.08 

0.62 

4.96 

A 

3.6 

4 

WB 

LT-TH- 

•RT  0.97 

0.10  100.0 

33.93   107 

56.92 

0.85 

77.22 

F 

3.5 

8 

NB 

LT 

0.99 

0.58  100.0 

15.55   503 

28.22 

1.00 

43.78 

E 

11.3 

19 

NB 

TH 

0.60 

0.58  100.0 

10.09  3020 

0.24 

0.85 

8.78 

B 

19.0 

19 

SB 

TH 

0.83 

0.35  100.0 

22.68  1203 

3.59 

0.72 

18.99 

C 

17.2 

17 

SB 

RT 

1.02 

0.60  100.0 

15.58   936 

26.94 

0.78 

33.36 

D 

14.1 

27 

DIR 

Delay 

LOS 

EB 

20.77 

C 

WB 

77.22 

F 

NB 

16.34 

C 

SB 

26.00 

D 

INTERSECTION  DELAY  =  21.84  INTERSECTION  LOS=C 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  536.7  SECONDS 


for  chosen  cycle  length  100, 
suggested  timing  phase  1  is 
suggested  timing  phase  2  is 
suggested  timing  phase  3  is 
suggested  timing  phase  4  is 


23.9 

sees 

green,' 

34.7 

sees 

green, 

25.0 

sees 

green, 

10.3 

sees 

green. 

0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/RUGGLES/WHITTIER 

MASTER  PLAN  DESIGN  -  PM  PEAK  HOUR 

date: 08-15-1989  time: 09: 50: 39 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I1MPPM      GE0METRICS=P18I1M 

LOCATED  IN  CBD:N 


SIGNAL=P18I1M 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH    RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB   932     0   345 

2   0   1 

11.0   0.0  15.0 

50 

WB    40    20    26 

0   10 

0.0  10.0   0.0 

24 

NB   370  1211     0 

13   0 

11.0  11.0   0.0 

42 

SB     0  1444  1108 

0   2   1 

0.0  11.0  15.0 

42 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB  -2.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
Y      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.940   200    N     16.5     4 
.940   100    N     16.5     3 
.940   100    N     14.5     3 
.940   200    N     14.5     4 


PHASINGS 

EASTBOUND 
1   t   r   p 


1 
2 
3 

4 


* 


WESTBOUND 
1  t  r  p 

* 

* 


NORTHBOUND   SOUTHBOUND  GREEN   Y+R  PRE/ACT 
Itrpltrp 


* 
* 


* 
* 


18.1 

43.6 

24.7 

7.6 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF   LTFR  THFR 

RTFR 

EB    932     0 

345 

.940    991     0 

367 

WB     40    20 

26 

.940     43    21 

28 

NB    370  1211 

0 

.940    394  1288 

0 

SB      0  1444 

1108 

.940      0  1536 

1179 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT 

991 

2  1.05  1041  1.00 

0.00 

EB   RT 

367 

1  1.00   367  0.00 

1.00 

WB   LT-TH-RT 

91 

1  1.00    91  0.47 

0.30 

NB   LT 

394 

1  1.00   394  1.00 

0.00 

NB   TH 

1288 

3  1.10  1417  0.00 

0.00 

SB   TH 

1536 

2  1.05  1613  0.00 

0.00 

SB   RT 

1179 

1  1.00  1179  0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN 

OPPOSING  AI 

»PROA( 

BEING  OPPOSED 

VOLUMES      %  oppos: 

LT    TH    RT 

LT 

EASTBOUND 

42 

1    21    28 

100 

WESTBOUND 

991     0   367 

0 

NORTHBOUND 

C 

)  1536  1179 

100 

TH  RT 

100  100 

0  0 

100  0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

1    0 

49 

2 

0    1 

0 

0 

2    1 

1399 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid   Fhv   Fgr  Fpark  Fbus  Farea  Frt  Fit  s 

EB   LT         1800   2  0.967  0.990  1.010  1.000  1.000  1.000  1.000  0.920  3202 

EB   RT         1800   1  1.100  0.990  1.010  1.000  1.000  1.000  0.819  1.000  1623 

WB   LT-TH-RT   1800   1  0.933  0.990  1.000  1.000  1.000  1.000  0.830  0.815  1126 


NB  LT 

NB  TH 

SB  TH 

SB  RT 


1800  1  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 

1800  3  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  5168 

1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 

1800  1  1.100  0.990  1.000  1.000  1.000  1.000  0.789  1.000  1547 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 

EB  LT 

EB  RT 

WB  LT-TH-RT 

NB  LT 

NB  TH 

SB  TH 

SB  RT 


V    s  v/s  g/C 

1041  3202  0.27  0.25 

367  1623  0.23  0.50 

91  1126 


c  v/c 
914  1.09 
818  0.45 
85  1.07 


0.08  0.08 

394  1637  0.20  0.18   366  1.08 

1417  5168  0.27  0.62  3190  0.44 

1613  3446  0.47  0.44  1502  1.07 

1179  1547  0.76  0.68  1057  1.12 


CRITICAL 


* 
* 


CYCLE=100.0   LOST=  3.0   SUM  V/S  CRIT=  1.04  TOTAL  V/C=  1.07 

FOR  THE  EASTBOUND  PROTECTED/ PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 

RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
70  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   53  ON  THE  PERMISSIVE  PHASE 

FOR  THE  NORTHBOUND  PROTECTED/ PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   0  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 
EB   LT        1.09  0.32  100. 
EB   RT        0.45  0.50  100. 
WB   LT-TH-RT  1.07  0.08  100. 
NB   LT        1.08 


0 

0 

0 

0.62  100.0 


dl 
26.82 
12.08 
35.33 
16.61 


NB  TH 
SB  TH 
SB   RT 


c 

914 

818 

85 

366 


0.44  0.62  100.0  7.67  3190 
1.07  0.44  100.0  22.73  1502 
1.12  0.68  100.0   16.03  1057 


d2    PF 
50.39  1.00 

0.28  0.62 

104.67  0.85 

61.64  1.00 

0.07  0.85 
40.60  0.80 
62.26  0.81 


Delay  LOS  Avg  Q   9  5%  Q 

77.21   F   31.6    65 

7.66   B    5.1     5 

118.99   F    4.2    10 

78.24   F   13.0    27 


6.58   B   13.7 


50.70 
63.57 


33.7 
26.0 


14 
66 
63 


DIR  Delay  LOS 

EB   59.08   E 

WB  118.99   F 

NB   22.16   C 

SB   56.13   E 

INTERSECTION  DELAY 


=  47.67  INTERSECTION  LOS=E 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is   18.2  sees  green, 
suggested  timing  phase  2  is   43.4  sees  green, 
suggested  timing  phase  3  is  24.8  sees  green, 
suggested  timing  phase  4  is   7.6  sees  green. 


0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 
0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/RUGGLES/WHITTIER 

MASTER  PLAN  DESIGN  -  SAT  PEAK  HOUR 

date: 08-15-1989  time: 09: 56: 45 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I1MPS       GE0METRICS=P18I1M      SIGNAI,=P18I1M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB   672     0 

288 

2   0   1 

11.0   0.0  15.0 

50 

WB    16    14 

17 

0   10 

0.0  10.0   0.0 

24 

NB   290  1103 

0 

13   0 

11.0  11.0   0.0 

42 

SB     0  1213 

417 

0   2   1 

0.0  11.0  15.0 

42 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB  -2.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
Y      2     0 
N      0     0 
N      0     0 


PEDESTRIANS  ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 
.920   100    N     16.5     4 
.920   100    N     16.5     3 
.920   100    N     14.5     3 
.920   100    N     14.5     4 


PHASINGS 

EASTBOUND 
1   t   r  p 


1 
2 
3 
4 


* 


WESTBOUND 
1  t  r  p 

* 
*  *  * 


NORTHBOUND 
1  t  r  p 


SOUTHBOUND  GREEN 
1  t  r  p 

*  17.7 
*   *      47.3 

*      23.2 

*  5.8 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV 

RTV 

PHF   LTFR  THFK 

RTFR 

EB    672     0 

288 

.920    730     0 

313 

WB     16    14 

17 

.920     17    15 

18 

NB    290  1103 

0 

.920    315  1199 

0 

SB      0  1213 

417 

.920      0  1318 

453 

PART  2  (LANE  GROUP 

ADJUSTMENTS ) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT 

730 

2  1.05   767  1.00 

0.00 

EB   RT 

313 

1  1.00   313  0.00 

1.00 

WB   LT-TH-RT 

51 

1  1.00    51  0.34 

0.36 

NB   LT 

315 

1  1.00   315  1.00 

0.00 

NB   TH 

1199 

3  1.10  1319  0.00 

0.00 

SB   TH 

1318 

2  1.05  1384  0.00 

0.00 

SB   RT 

453 

1  1.00   453  0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEl^'T  TURN 

OPPOSING  AI 

PPROA 

BEING  OPPOSED 

VOLUMES       %  OPPOS 

LT    TH    RT 

LT 

EASTBOUND 

17    15    18 

100 

WESTBOUND 

730     0   313 

0 

NORTHBOUND 

0  1318   453 

100 

TH  RT 

100  100 

0  0 

100  0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

1    0 

34 

2 

0    1 

0 

0 

2    1 

1318 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid   Fhv   Fgr  Fpark  Fbus  Farea  Frt  Fit  s 

EB   LT         1800   2  0.967  0.990  1.010  1.000  1.000  1.000  1.000  0.920  3202 

EB   RT         1800   1  1.100  0.990  1.010  1.000  1.000  1.000  0.820  1.000  1624 

WB   LT-TH-RT   1800   1  0.933  0.990  1.000  0.890  1.000  1.000  0.834  0.838  1034 


NB  LT 

NB  TH 

SB  TH 

SB  RT 


1800  1  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 

1800  3  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  5168 

1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 

1800  1  1.100  0.990  1.000  1.000  1.000  1.000  0.818  1.000  1604 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 

EB  LT 

EB  RT 

WB  LT-TH-RT 

NB  LT 

NB  TH 

SB  TH 

SB  RT 


767  3202 
313  1624 

51  1034  0.05 
315  1637  0.15 


v/s   g/C 
0.20  0.23 
0.19  0.47 
0.06 
0.18 


c  v/c 

859  0.85 

758  0.41 

60  0.85 

371  0.85 


CRITICAL 

* 

* 


1319  5168  0.26  0.65  3361  0.39 

1384  3446  0.40  0.47  1631  0.85 

453  1604  0.28  0.70  1131  0.40 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.80  TOTAL  V/C=  0.85 

FOR  THE  EASTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 

RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
70  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   48  ON  THE  PERMISSIVE  PHASE 

FOR  THE  NORTHBOUND  PROTECTED/ PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   13  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 


dl 


d2    PF   Delay  LOS  Avg  Q   95%  Q 


EB 

LT 

0.85 

0.29 

100.0 

25.44 

859 

5.76 

1.00 

31.19 

D 

15.6 

20 

EB 

RT 

0.41 

0.47 

100.0 

13.39 

758 

0.22 

0.62 

8.44 

B 

4.6 

5 

WB 

LT-TH-RT 

0.85 

0.06 

100.0 

35.46 

60 

43.26 

0.85 

66.91 

F 

1.6 

4 

NB 

LT 

0.85 

0.65 

100.0 

10.37 

371 

11.52 

1.00 

21.89 

C 

7.2 

7 

NB 

TH 

0.39 

0.65 

100.0 

6.24 

3361 

0.04 

0.85 

5.34 

B 

11.6 

12 

SB 

TH 

0.85 

0.47 

100.0 

17.61 

1631 

3.16 

0.73 

15.15 

C 

19.3 

19 

SB 

RT 

0.40 

0.70 

100.0 

4.61 

1131 

0.13 

0.62 

2.94 

A 

3.7 

4 

DIR  Delay  LOS 

EB   24.60   C 

WB   66.91   F 

NB    8.53   B 

SB   12.14   B 

INTERSECTION  DELAY 


=  14.39  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   37.5  SECONDS 


for  chosen  cycle  length  100, 
suggested  timing  phase  1  is 
suggested  timing  phase  2  is 
suggested  timing  phase  3  is 
suggested  timing  phase  4  is 


17.7  sees  green, 

47.3  sees  green, 

23.2  sees  green, 

5.8  sees  green, 


0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 
0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

MASTER  PLAN  DESIGN  (W/0  TREMONT  ACCESS  -  EB  DBL  TH)  -  AM  PEAK  HOUR 

date: 08-22-1989  time: 12:23 : 23 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2MPNAM     GEOMETRICS=P18I2MT     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     9   114 

282 

0   2   1 

0.0  11.0  11.0 

44 

WB     0  1653 

68 

0   3   0 

0.0  11.0   0.0 

49 

NB   725   923 

0 

12   0 

11.0  11.0   0.0 

56 

SB    62   498 

21 

0   3   0 

0.0  11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS  ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 
.950   100    N     16.3     4 
.950    50    N     16.3     3 
.950   100    N     15.0     4 
.950   100    N     15.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 
1   t   r   p 

*   * 


NORTHBOUND   SOUTHBOUND  GREEN   Y+R  PRE/ACT 


1 

* 
* 


t 

* 


P   1 


* 


* 
* 


38.6 

12.9 

35.8 

3.7 


0 
3 
3 
3 


A 
A 
A 

A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV   RTV 


EB 
WB 
NB 
SB 


9   114 

0  1653 

725   923 

62   498 


282 

68 

0 

21 


PHF  LTFR  THFR  RTFR 

.950  9   120   297 

.950  0  1740    72 

.950  763   972     0 

.950  65   524    22 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


EB 
EB 
WB 
NB 
NB 
SB 


LT-TH 

RT 

TH-RT 

LT 

TH 

LT-TH-RT 


129 
297 
1812 
763 
972 
612 


LU 


V  Pit  Prt 


1.05  136  0.07  0.00 
1.00  297  0.00  1.00 
1.10  1993  0.00  0.04 
1.00  763  1.00  0.00 
1.05  1020  0.00  0.00 
1.10   673  0.11  0.04 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

0  1740    72  0     0     0 

65   524    22        100   100   100 

763   972     0  0    25     0 


# 

LANES 

OPPOSING 

T 

TH   RT 

VOLUME 

0 

3    0 

0 

0 

3    0 

612 

1 

2    0 

244 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 
WB   TH-RT 
NB   LT 


IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea 
1800  2  0.967  0.990  1.000  1.000  1.000  1.000 
1800  1  0.967  0.990  1.000  1.000  1.000  1.000 
1800  3  0.967  0.990  1.000  1.000  1.000  1.000 
1800   1  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 


Frt  Fit  s 
1.000  0.986  3396 
0.846  1.000  1457 
0.992  1.000  5128 


NB   TH         1800   2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 
SB   LT-TH-RT   1800   3  0.967  0.990  1,000  1.000  1.000  1.000  0.993  0.939  4819 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N 
SB  100   13   3 
CALCULATIONS 
DIR  Sop     Yo 
SB  3600  0.068 


Va   Vm  Vlt  Pit  No   Vo  Plto 
612   612    65  0.11   2   244  0.00 


Gu     Fs     PI 
6.616  0.722  0.404 


Gq     Pt 
6.329  0.596 


Gf 
2.374 


El 


Fm 


Fit 


1.557    0.817    0.939 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


EB 
EB 
WB 
NB 
NB 
SB 


LT-TH 

RT 

TH-RT 

LT 

TH 

LT-TH-RT 


s   v/s   g/C    c  v/c   CRITICAL 


136  3396  0.04  0.04   125  1.09 

297  1457  0.20  0.42  616  0.48 
1993  5128  0.39  0.36  1834  1.09 

763  1637  0.42  0.39  701  1.09 
1020  3446  0.30  0.52  1776  0.57 

673  4819  0.14  0.13   624  1.08 


* 


CYCLE=100.0   LOST=  9.0   SUM  V/S  CRIT=  0.99  TOTAL  V/C=  1.09 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   0  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 


DIR 

LN  GROUP 

v/c 

g/C 

C 

EB 

LT-TH 

1.09 

0.04 

100.0 

EB 

RT 

0.48 

0.42 

100.0 

WB 

TH-RT 

1.09 

0.36 

100.0 

NB 

LT 

1.09 

0.52 

100.0 

NB 

TH 

0.57 

0.52 

100.0 

SB 

LT-TH- 

■RT 

1.08 

0.13 

100.0 

dl  c 
36.72  125 
15.89  616 
25.64  1834 
20.34  701 
12.67  1776 
33.47   624 


d2    PF   Delay  LOS  Avg  Q   95%  Q 
95.79  0.80   106.56   F 


0.48  0.62 
44.25  0.85 
55.48  1.00 

0.34  0.62 
52.73  0.85 


10.15 
59.41 
75.82 
8.07 
73.27 


B 
E 
F 
B 
F 


5.6 
4.8 
46.1 
22.6 
13.1 
19.8 


12 
5 
91 
49 
13 
38 


DIR  Delay  LOS 

EB   40.44   E 

WB   59.41   E 

NB   37.06   D 

SB   73.27   F 

INTERSECTION  DELAY 


=  51.47  INTERSECTION  LOS=E 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  38.7  sees  green, 
suggested  timing  phase  2  is  12.8  sees  green, 
suggested  timing  phase  3  is  35.8  sees  green, 
suggested  timing  phase  4  is   3.7  sees  green. 


0.0  sees  yellow  + 
3.0  sees  yellow  + 
3.0  sees  yellow  + 
3.0  sees  yellow  + 


red  clear 
red  clear 
red  clear 
red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

MASTER  PLAN  DESIGN  (W/0  TREMONT  ACCESS  -  EB  DBL  TH)  -  PM  PEAK  HOUR 

date: 08-22-1989  time: 12 : 33 : 58 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2MPNPM     GEOMETRICS=P18I2MT     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETKICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB    20   446 

701 

0   2   1 

0.0  11.0  11.0 

44 

WB     0  1651 

51 

0   3   0 

0.0  11.0   0.0 

49 

NB   447   686 

0 

12   0 

11.0  11.0   0.0 

56 

SB    81   611 

26 

0   3   0 

0.0  11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
930   100    N     16.3     4 
930    50    N     16.3     3 
930   100    N     15.0     4 
930   100    N     15.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE/ACT 
Itrpltrpltrp 

*  *   *  26.1  0     A 

*  *   *         *   *   *      15.4  3     A 
*   *               *            *   33.6  3     A 

*  *   15.9  3     A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB     20   446   701   .930 

WB      0  1651    51   .930 

NB    447   686     0   .930 

SB     81   611    26   .930 


22   480  754 

0  1775  55 

481   738  0 

87   657  28 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


EB 
EB 
WB 
NB 
NB 
SB 


LT-TH 

RT 

TH-RT 

LT 

TH 

LT-TH-RT 


501 
754 
1830 
481 
738 
772 


LU 


V   Pit   Prt 


1.05  526  0.04  0.00 
1.00  754  0.00  1.00 
1.10  2013  0.00  0.03 
1.00  481  1.00  0.00 
1.05  775  0.00  0.00 
1.10   849  0.11  0.04 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

0  1775    55  0     0     0 

87   657    28        100   100   100 

481   738     0  0    37     0 


#  LANES 
LT   TH   RT 
0    3    0 
0    3    0 
12    0 


OPPOSING 
VOLUME 
0 
772 
273 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 
WB   TH-RT 
NB   LT 


IDEAL  N 
1800  2 
1800  1 
1800  3 
1800   1 


Fwid   Fhv   Fgr  Fpark 
0.967  0.990  1.000  1.000 

0.990  1.000  1.000  1.000  1 
0.990  1.000  1.000  1.000  1 


0.967 
0.967 


Fbus  Farea 

1.000  1.000 

000 

000 


1 
0 
0 
0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 


Frt    Fit     s 
,000  0.992  3416 
,832  1.000  1433 
1.000  5138 


,994 


NB   TH         1800   2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 
SB   LT-TH-RT   1800   3  0.967  0.990  1.000  1.000  1.000  1.000  0.993  0.921  4724 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N 
SB  100   15   3 
CALCULATIONS 
DIR  Sop     Yo 
SB  3600  0.076 


Va 
772 


Vm 
772 


Gu 


Vlt 
87 

Fs 


Pit  No 
0.11   2 


PI 


8.430    0.704    0.445 


Vo  PI to 
273  0.00 


Gq     Pt 
6.955  0.555 


Gf 
169 


El 


Fm 


Fit 


1,598    0.762    0.921 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


EB 
EB 
WB 
NB 
NB 
SB 


LT-TH 

RT 

TH-RT 

LT 

TH 

LT-TH-RT 


s  v/s  g/C 


526  3416  0.15  0.16 
754  1433  0.53  0.42 


544  0.97 

603  1.25 

2013  5138  0.39  0.34  1725  1.17 

481  1637  0.25  0.26 

775  3446  0.22 

849  4724  0.18 


C   v/c   CRITICAL 


496  0.97 
0.42  1430  0.54 
0.15   727  1.17 


* 
* 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  1.10  TOTAL  V/C=  1.17 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   0  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C   C 

LT-TH  0.97  0.16  100.0 
RT  1.25  0.42  100.0 
TH-RT  1.17  0.34  100.0 
LT  0.97  0.42  100.0 
TH        0.54  0.42  100.0 


EB 
EB 
WB 
NB 
NB 
SB 


LT-TH-RT  1.17  0.15  100.0 


dl 

C  . 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

31.75 

544 

22.50 

0.77 

41.74 

E 

11.7 

18 

26.92 

603 

151.87 

0.84 

151.06 

F 

37.7 

96 

27.57 

1725 

85.80 

0.85 

96.36 

F 

65.9 

148 

21.74 

496 

23.97 

1.00 

45.71 

E 

11.0 

19 

16.77 

1430 

0.33 

0.62 

10.60 

B 

12.0 

12 

33.17 

727 

94.75 

0.85 

108.73 

F 

32.4 

71 

DIR  Delay  LOS 

EB  106.12   F 

WB  96.36   F 

NB   24.05   C 

SB  108.73   F 

INTERSECTION  DELAY 


=  83.80  INTERSECTION  LOS=F 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  26.1  sees  green, 
suggested  timing  phase  2  is   15.4  sees  green, 
suggested  timing  phase  3  is  33.6  sees  green, 
suggested  timing  phase  4  is  15.9  sees  green. 


0.0  sees  yellow  + 

3.0  sees  yellow  + 

3.0  sees  yellow  + 

3.0  sees  yellow  + 


red  clear 
red  clear 
red  clear 
red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

MASTER  PLAN  DESIGN  (W/0  TREMONT  ACCESS  -  EB  DBL  TH)  -  SAT  PEAK  HOUR 

date: 08-22-1989  time: 12 : 40:47 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2MPNS      GEOMETRICS=P18I2MT     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB    13   134 

391 

0   2   1 

0.0  11.0  11.0 

44 

WB     0   984 

118 

0   3   0 

0.0  11.0   0.0 

49 

NB   330   880 

0 

12   0 

11.0  11.0   0.0 

56 

SB    92   576 

35 

0   3   0 

0.0  11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 

,950  25  N  16.3  4 
950  25  N  16.3  3 
950    25    N     15.0     4 

,950    25    N     15.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 
1   t   r   p 

* 
* 
*   * 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*  *  26.3 

*  *         *   *   *      24.4 

*  *   32.8 

*  *    7.5 


Y+R  PRE/ACT 


0 
3 
3 
3 


A 

A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF   LTFR  THFR 

RTFR 

EB     13   134 

391 

.950     14   141 

412 

WB      0   984 

118 

.950      0  1036 

124 

NB    330   880 

0 

.950    347   926 

0 

SB     92   576 

35 

.950     97   606 

37 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT-TH 

155 

2  1.05   162  0.09 

0.00 

EB   RT 

412 

1  1.00   412  0.00 

1.00 

WB   TH-RT 

1160 

3  1.10  1276  0.00 

0.11 

NB   LT 

347 

1  1.00   347  1.00 

0.00 

NB   TH 

926 

2  1.05   973  0.00 

0.00 

SB   LT-TH-RT 

740 

3  1.10   814  0.13 

0.05 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

#  ] 

LANES      OPPOSING 

LI 

TH    RT 

LT    TH 

RT 

LT 

TH 

RT 

VOLUME 

EASTBOUND 

C 

1  1036   124 

0     0 

0 

0 

3 

0 

0 

NORTHBOUND 

97 

'   606    37 

100   100 

100 

0 

3 

0 

740 

SOUTHBOUND 

347 

'   926     0 

0    48 

0 

1 

2 

0 

446 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL  N   Fwid    Fhv 

Fgr  Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB   LT-TH 

1800 

2  0.967  0.990  1, 

,000  1.000 

1.000 

1. 

,000  1 

.000 

0.986 

3396 

EB   RT 

1800 

1  0.967  0.990  1. 

,000  1.000 

1.000 

1. 

,000  0 

.847 

1.000 

1460 

WB   TH-RT 

1800 

3  0.967  0.990  1. 

,000  1.000 

1.000 

1. 

,000  0 

.983 

1.000 

5079 

NB   LT 

1800 

1  0.967  0.990  1. 

,000  1.000 

1.000 

1. 

,000  1 

.000 

0.950 

1637 

NB   TH         1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 

SB   LT-TH-RT   1800  3  0.967  0.990  1.000  1.000  1.000  1.000  0.995  0.940  4834 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va  Vm  Vlt   Pit  No   Vo  Plto 

SB  100   13   3   612  612    65  0.11   2   242  0.00 

CALCULATIONS 


DIR  Sop 

Yo 

Gu    Fs 

PI 

Gq 

Pt 

Gf 

SB  3600  0. 

.067 

6.550  0.724  0.403 

6.277  0.597 

2.376 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP 

V    s  v/s 

g/c 

c  v/c 

CRITICAL 

EB   LT-TH 

136  3396  0.04 

0.04 

125  1.09 

* 

EB  RT 

204  1457  0.14 

0.42 

618  0.33 

WB  TH-RT 

1993  5128  0.39 

0.36 

1835  1.09 

* 

NB   LT 

763  1637  0.42 

0.39 

702  1.09 

* 

NB   TH 

1020  3446  0.30 

0.52 

1776  0.57 

SB   LT-TH- 

-RT 

673  4834  0.14 

0.13 

620  1.08 

* 

El 


Fm 


Fit 


1.554  0.821  0.940 


CYCLE=100.0   LOST=  9.0   SUM  V/S  CRIT=  0.99  TOTAL  V/C=  1.09 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   0  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 

RT 

TH-RT 

LT 

TH 


EB 
WB 
NB 
NB 
SB 


v/c  g/C  C 
1.09  0.04  100.0 
0.33  0.42  100.0 
1.09  0.36  100.0 
1.09  0.52  100.0 
0.57  0.52  100.0 


LT-TH-RT  1.08  0;13  100.0 


dl     c 
36.72   125 
14.66   618 

25.64  1835 
20.28   702 

12.68  1776 
33.54   620 


d2 


PF   Delay  LOS  Avg  Q  95%  Q 


95.65  0.80   106.43 


0.12  0.62 
44.12  0.80 
54.30  1.00 

0.34  0.62 
55.49  0.80 


9.17 
56.09 
74.58 

8.07 
71.56 


B 
E 
F 
B 
F 


5.6 
3.3 
44.4 
22.3 
13.1 
19.6 


12 

3 
86 
48 
13 
37 


DIR  Delay  LOS 

EB   48.04   E 

WB   56.09   E 

NB   36.54   D 

SB   71.56   F 

INTERSECTION  DELAY 


=  50.41  INTERSECTION  LOS=E 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 
for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is  38.7  sees  green,  0.0 
suggested  timing  phase  2  is  12.8  sees  green,  3.0 
suggested  timing  phase  3  is  35.8  sees  green,  3.0 
suggested  timing  phase  4  is   3.7  sees  green,    3.0 


sees  yellow  + 
sees  yellow  + 
sees  yellow  + 
sees  yellow  + 


red  clear 
red  clear 
red  clear 
red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

MASTER  PLAN  DESIGN  (W/TREMONT  RGT  IN/ OUT  -  EB  DBL  TH)  -  PM  PEAK  HOUR 

date: 08-22-1989  time: 12:57: 12 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2MPRPM     GEOMETRICS=P18I2MT     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB    20   446 

423 

0   2   1 

0.0  11.0  11.0 

44 

WB     0  1650 

51 

0   3   0 

0.0  11.0   0.0 

49 

NB   447   686 

0 

12   0 

11.0  11.0   0.0 

56 

SB    81   613 

24 

0   3   0 

0.0  11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS  ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 

.930   100    N     16.3  4 

.930    50    N     16.3  4 

.930   100    N     15.0  4 

.930   100    N     15.0  4 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 
1   t   r   p 

* 
*   * 


NORTHBOUND   SOUTHBOUND  GREEN   Y+R  PRE/ACT 


1 

* 


t 

* 


* 


* 


23.2 
17.0 
36.5 
14.3 


0 
3 
3 
3 


A 
A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB     20   446   423   .930     22   480  455 

WB      0  1650    51   .930      0  1774  55 

NB    447   686     0   .930    481   738  0 

SB     81   613    24   .930     87   659  26 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP 

EB  LT-TH 

EB  RT 

WB  TH-RT 

NB  LT 

NB  TH 

SB  LT -TH-RT 


FLOW  N 

501  2 

455 
1829 

481 

738 

772 


LU 
1.05 
1.00 


V  Pit 
526  0.04 
455  0.00 


Prt 
0.00 
1.00 


1.10  2012  0.00  0.03 

1.00   481  1.00  0.00 

1.05   775  0.00  0.00 

1.10   849  0.11  0.03 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT   TH   RT        LT   TH   RT 

0  1774    55  0     0     0 

87   659    26        100   100   100 

481   738     0  0    42     0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

3    0 

0 

0 

3    0 

772 

1 

2    0 

312 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 
WB   TH-RT 
NB   LT 


IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.992  3416 
1800  1  0.967  0.990  1.000  1.000  1.000  1.000  0.832  1.000  1433 
1800  3  0.967  0.990  1.000  1.000  1.000  1.000  0.994  1.000  5138 
1800   1  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 


NB   TH         1800   2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 
SB   LT-TH-RT   1800   3  0.967  0.990  1.000  1.000  1.000  1.000  0.993  0.902  4630 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt  Pit  No   Vo  Plto 

SB  100   17   3   772   772    87  0.11   2   312  0.00 

CALCULATIONS 

DIR  Sop     Yo      Gu     Fs     PI 

SB  3600  0.087   9.116  0.680  0.471 


Gq     Pt 
864  0.529 


Gf 
064 


El 


Fm 


Fit 


1.654    0.705    0.902 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


EB 

LT-TH 

EB 

RT 

WB 

TH-RT 

NB 

LT 

NB 

TH 

SB 

LT-TH-RT 

V  s  v/s  g/C 
526  3416  0.15  0.14 
455  1433  0.32  0.38 


490  1.07 

538  0.84 

0.36  1873  1.07 

0.23   449  1.07 


c   v/c   CRITICAL 


2012  5138  0.39 
481  1637  0.25 
775  3446  0.22  0.40  1385  0.56 
849  4630  0.18  0.17   786  1.08 


* 
* 


CYCLE=100.0   LOST=  9.0   SUM  V/S  CRIT=  0.98  TOTAL  V/C=  1.07 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   0  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C 


dl 


d2   PF   Delay  LOS  Avg  Q   95%  Q 


EB 

LT-TH 

1.07 

0.14 

100.0 

32.96 

490 

55.04 

0.80 

70.47 

F 

15.8 

30 

EB 

RT 

0.84 

0.38 

100.0 

21.70 

538 

8.23 

0.73 

21.78 

C 

7.9 

9 

WB 

TH-RT 

1.07 

0.36 

100.0 

25.22 

1873 

39.00 

0.80 

51.43 

E 

42.3 

79 

NB 

LT 

1.07 

0.40 

100.0 

23.85 

449 

55.07 

1.00 

78.91 

F 

15.7 

33 

NB 

TH 

0.56 

0.40 

100.0 

17.52 

1385 

0.39 

0.62 

11.11 

B 

.12.3 

12 

SB 

LT-TH-RT 

1.08 

0.17 

100.0 

32.07 

786 

50.24 

0.80 

66.06 

F 

23.1 

43 

DIR  Delay  LOS 

EB  47.90   E 

WB   51.43   E 

NB   37.07   D 

SB   66.06   F 

INTERSECTION  DELAY 


=  49.65  INTERSECTION  LOS=E 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 


for  chosen  cycle  length  100, 
suggested  timing  phase  1  is 
suggested  timing  phase  2  is 
suggested  timing  phase  3  is 
suggested  timing  phase  4  is 


23.1  sees  green, 
17.1  sees  green, 
36.5  sees  green, 
14.3  sees  green. 


0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

MASTER  PLAN  DESIGN  (W/TRMONT  RGT  IN/OUT  -  EB  DBL  TH)  -  SAT  PEAK  HOUR 

date: 08-22-1989  time: 13 : 05:26 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2MPRS      GEOMETRICS=P18I2MT     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

> 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB    13   134 

269 

0   2   1 

0.0  11.0  11.0 

44 

WB     0   984 

118 

0   3   0 

0.0  11.0   0.0 

49 

NB   330   880 

0 

12   0 

11.0  11.0   0.0 

56 

SB    92   578 

33 

0   3   0 

0.0  11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,950   100    N     16.3     4 
,950    50    N     16.3     4 
,950   100    N     15.0     4 
,950   100    N     15.0     4 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  * 

2  * 

3 

4   *   *   * 


WESTBOUND 
1   t   r   p 

* 
*   * 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*  *  21.9 

*  *         *   *   *      26.9 

*  *   35.4 

*  *    6.7 


Y+R  PRE/ACT 


0 
3 
3 
3 


A 
A 
A 

A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB     13   134   269   .950     14   141  283 

WB      0   984   118   .950      0  1036  124 

NB    330   880     0   .950    347   926  0 

SB     92   578    33   .950     97   608  35 


PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP  FLOW  N  LU  V 
EB  LT-TH  155  2  1.05  162 
EB   RT  283  1 

WB   TH-RT  1160  3 
NB   LT  347  1 

NB   TH  926  2 

SB   LT-TH-RT    740  3 


1.05 

1.00   283  0.00 

1.10  1276  0.00 

1.00   347 

1.05 

1.10 


Pit   Prt 
0.09  0.00 


1.00 
973  0.00 
814  0.13 


1. 
0. 
0. 
0. 
0. 


00 
11 
00 
00 
05 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 
LEFT  TURN  " 

BEING  OPPOSED 


EASTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

0  1036   124  0     0     0 

97   608    35        100   100   100 

347   926     0  0    55     0 


#  LANES 
LT   TH   RT 
0    3    0 
0    3    0 
12    0 


OPPOSING 
VOLUME 
0 
740 
510 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 
WB   TH-RT 
NB   LT 


IDEAL  N 
1800  2 
1800  1 
1800  3 
1800   1 


Fwid  Fhv  Fgr  Fpark 
0.967  0.990  1.000  1.000 
0.967  0.990  1.000  1.000 
0.967  0.990  1.000  1.000 


Fbus  Farea 
1.000  1.000 
1.000  1.000 
1.000  1.000 


1 

0 
0 
0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 


Frt 
,000 
,839 
,979 


Fit  s 
0.983  3385 
1.000  1445 
1.000  5059 


NB  TH         1800   2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 
SB   LT-TH-RT   1800   3  0.967  0.990  1.000  1.000  1.000  1.000  0.991  0.828  4240 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt   Pit  No   Vo  Plto 

SB  100   27   3   740   740    97  0.13   2   510  0.00 

CALCULATIONS 

DIR  Sop     Yo      Gu     Fs     PI      Gq 


SB  3600  0.142  14.839  0.556  0.683  12.075  0 


Pt 
317 


Gf 
0.926 


El 


Fm 


Fit 


2.023    0.484    0.828 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


s  v/s  g/C 


c  v/c   CRITICAL 


162  3385  0.05  0.07  228  0.71 

283  1445  0.20  0.29  414  0.68 

1276  5059  0.25  0.35  1792  0.71      * 

347  1637  0.15  0.22  491  0.71      * 

973  3446  0.28  0.49  1683  0.58 

814  4240  0.19  0.27  1141  0.71      * 

CYCLE=100.0   LOST=  9.0   SUM  V/S  CRIT=  0.65  TOTAL  V/C=  0.71 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   64  ON  THE  PERMISSIVE  PHASE 


EB 

LT-TH 

EB 

RT 

WB 

TH-RT 

NB 

LT 

NB 

TH 

SB 

LT-TH-RT 

LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C 


dl 


d2 


PF    Delay  LOS  Avg  Q   95%  Q 


EB 

LT-TH 

0.71 

0.07 

100.0 

34.72 

228 

6.72 

0.67 

27.93 

D 

4.0 

4 

EB 

RT 

0.68 

0.29 

100.0 

24.05 

414 

3.17 

0.66 

18.00 

C 

5.6 

6 

WB 

TH-RT 

0.71 

0.35 

100.0 

21.19 

1792 

0.95 

0.67 

14.93 

B 

20.8 

21 

NB 

LT 

0.71 

0.49 

100.0 

15.19 

491 

3.19 

1.00 

18.38 

C 

7.5 

8 

NB 

TH 

0.58 

0.49 

100.0 

13.86 

1683 

0.37 

0.62 

8.82 

B 

13.2 

13 

SB 

LT-TH-RT 

0.71 

0.27 

100.0 

25.12 

1141 

1.49 

0.67 

17.96 

C 

15.0 

15 

DIR  Delay  LOS 

EB  21.62   C 

WB   14.93   B 

NB   11.34   B 

SB   17.96   C 

INTERSECTION  DELAY 


=  15.11  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   28.2  SECONDS 
for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is  21.8  sees  green,  0.0 
suggested  timing  phase  2  is  27.0  sees  green,  3.0 
suggested  timing  phase  3  is  35.5  sees  green,  3.0 
suggested  timing  phase  4  is   6.7  sees  green,    3.0 


sees  yellow  +  red  clear 
sees  yellow  +  red  clear 
sees  yellow  +  red  clear 
sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

MASTER  PLAN  DESIGN  (W/TREMONT  ACCESS  -  EB  DBL  TH)  -  AM  PEAK  HOUR 

date:08-22-1989  time: 13 : 11: 34 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2MPTAM     GEOMETRICS=P18I2MT     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     9   114 

194 

0   2   1 

0.0  11.0  11.0 

44 

WB     0  1653 

68 

0   3   0 

0.0  11.0   0.0 

49 

NB   525   923 

0 

12   0 

11.0  11.0   0.0 

56 

SB    62   503 

15 

0   3   0 

0.0  11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,950   100    N     16.3     4 
,950    50    N     16.3     4 
,950   100    N     15.0     4 


.950   100 


N 


15.0 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 
1   t   r   p 

* 
*   * 


NORTHBOUND 
1   t   r  p 

* 
* 


SOUTHBOUND  GREEN 
1   t   r   p 

31.0 
*   *   *      15.3 

*  40.6 

*  4.2 


Y+R  PRE/ACT 


0 
3 
3 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB      9   114   194   .950 

WB      0  1653    68   .950 

NB    525   923     0   .950 

SB     62   503    15   .950 


9   120  204 

0  1740  72 

553   972  0 

65   529  16 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


EB 
EB 
WB 
NB 
NB 
SB 


LT-TH 

RT 

TH-RT 

LT 

TH 

LT-TH-RT 


129 
204 
1812 
553 
972 
611 


LU  V  Pit  Prt 
1.05  136  0.07  0.00 
1.00  204  0.00  1.00 
1.10  1993  0.00  0.04 
1.00  553  1.00  0.00 
1.05  1020  0.00  0.00 
1.10   672  0.11  0.03 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

0  1740    72  0     0     0 

65   529    16        100   100   100 

553   972     0  0    33     0 


#  LANES 
LT   TH   RT 
0    3    0 
0    3    0 
12    0 


OPPOSING 
VOLUME 
0 
611 
320 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 
WB   TH-RT 
NB   LT 


IDEAL  N 
1800  2 
1800  1 
1800  3 
1800   1 


Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt 
0.967  0.990  1.000  1.000  1.000  1.000  1.000 
0.967  0.990  1.000  1.000  1.000  1.000  0.844 


Fit  s 
0.986  3396 
1.000  1455 


0.967  0.990  1.000  1.000  1.000  1.000  0.992  1.000  5128 
0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 


NB  TH         1800  2  0.967  0.990  1,000  1.000  1.000  1.000  1.000  1.000  3446 

SB   LT-TH-RT   1800  3  0.967  0.990  1.000  1.000  1.000  1.000  0.995  0.894  4598 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va  Vm  Vlt  Pit  No   Vo  Plto 

SB  100   15   3   611  611    65  0.11   2   320  0.00 

CALCULATIONS 


DIR  Sop    Yo     Gu    Fs    PI 
SB  3600  0.089   6.974  0.675  0.461 

Gq     Pt      Gf 
8.278  0.539   2.157 

El     Fm    Fit 
1.667  0.683  0.894 

CAPACITY  ANALYSIS  WORKSHEET 
DIR  LN  GROUP    V    s  v/s   g/C 
EB   LT-TH      136  3396  0.04  0.04 
EB   RT         204  1455  0.14  0.35 
WB   TH-RT     1993  5128  0.39  0.41 
NB   LT         553  1637  0.30  0.31 

C   v/c   CRITICAL 
142  0.96      * 
512  0.40 
2080  0.96      * 
577  0.96      * 

NB   TH 

SB   LT-TH-RT   672  4598  0.15  0.15   701  0.96      * 

CYCLE=100.0   LOST=  9.0   SUM  V/S  CRIT=  0.87  TOTAL  V/C=  0.96 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   1  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 


dl 


d2 


PF   Delay  LOS  Avg  Q  95%  Q 


EB 

LT-TH 

0.96 

0.04 

100.0 

36.35 

142 

45.94 

0.77 

63.07 

F 

4.0 

8 

EB 

RT 

0.40 

0.35 

100.0 

18.57 

512 

0.28 

0.62 

11.69 

B 

3.7 

4 

WB 

TH-RT 

0.96 

0.41 

100.0 

21.96 

2080 

8.51 

0.77 

23.35 

C 

29.9 

36 

NB 

LT 

0.96 

0.46 

100.0 

19.70 

577 

20.00 

1.00 

39.70 

D 

11.4 

19 

NB 

TH 

0.64 

0.46 

100.0 

15.59 

1594 

0.62 

0.64 

10.38 

B 

14.5 

15 

SB 

LT-TH-RT 

0.96 

0.15 

100.0 

31.96 

701 

17.68 

0.77 

38.04 

D 

14.4 

20 

DIR  Delay  LOS 

EB   32.22   D 

WB   23.35   C 

NB   20.68   C 

SB   38.04   D 

INTERSECTION  DELAY 


=  25.25  INTERSECTION  LOS=D 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  109.1  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

MASTER  PLAN  DESIGN  (W/TREMONT  ACCESS  -  EB  DBL  TH)  -  PM  PEAK  HOUR 

date: 08-22-1989  time: 13 : 18:05 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2MPTPM     GEOMETRICS=P18I2MT     SIGNAIi=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB    20   446 

423 

0   2   1 

0.0  11.0  11.0 

44 

WB     0  1650 

51 

0   3   0 

0.0  11.0   0.0 

49 

NB   360   686 

0 

12   0 

11.0  11.0   0.0 

56 

SB    81   613 

24 

0   3   0 

0.0  11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS  ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 
.930   100    N     16.3     4 
.930    50    N     16.3     4 
.930   100    N     15.0     4 
.930   100    N     15.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 
1   t  r  p 

* 


NORTHBOUND 
1   t   r   p 

*  * 

*  * 

* 
* 


SOUTHBOUND  GREEN 
1   t   r  p 

18.7 
*   *   *      18.6 

*  38.6 

*  15.2 


Y+R  PRE/ACT 


0 
3 
3 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB     20   446   423   .930     22   480  455 

WB      0  1650    51   .930      0  1774  55 

NB    360   686     0   .930    387   738  0 

SB     81   613    24   .930     87   659  26 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


EB 
EB 
WB 
NB 
NB 
SB 


LT-TH 

RT 

TH-RT 

LT 

TH 

LT-TH-RT 


501 
455 
1829 
387 
738 
772 


LU  V   Pit   Prt 

1.05  526  0.04  0.00 

1.00  455  0.00  1.00 

1.10  2012  0.00  0.03 

1.00  387  1.00  0.00 

1.05  775  0.00  0.00 

1.10  849  0.11  0.03 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

0  1774    55  0     0     0 

87   659    26        100   100   100 

387   738     0  0    50     0 


#  LANES 
LT   TH   RT 
0    3    0 
0    3    0 
12    0 


OPPOSING 
VOLUME 
0 
772 
368 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 
WB   TH-RT 
NB   LT 


IDEAL  N 
1800  2 
1800  1 
1800  3 
1800   1 


Fwid  Fhv  Fgr  Fpark 
0.967  0.990  1.000  1.000 
0.967  0.990  1.000  1.000 


Fbus  Farea 
1.000 


Frt    Fit    s 
1.000  0.992  3416 
1.000  1428 


1.000 

1.000  1.000  0.829 
0.967  0.990  1.000  1.000  1.000  1.000  0.994  1.000  5138 
0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 


NB   TH         1800   2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 
SB   LT-TH-RT   1800   3  0.967  0.990  1.000  1.000  1.000  1.000  0.993  0.875  4492 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt  Pit  No   Vo  Plto 

SB  100   19   3   772   772    87  0.11   2   368  0.00 

CALCULATIONS 

Fit 
0.875 


DIR  Sop 

Yo 

Gu     Fs     PI 

Gq 

Pt 

Gf 

El    Fm 

SB  3600  0. 

.102 

9.297  0.645  0.512 

9.265  0.488 

1.839 

1.744  0.625 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP 

V    s  v/s   g/C 

c  v/c 

CRITICAL 

EB   LT-TH 

526  3416  0.15  0.15 

518  1.01 

* 

EB   RT 

455  1428  0.32  0.34 

483  0.94 

WB  TH-RT 

2012  5138  0.39  0.39 

1983  1.01 

* 

NB   LT 

387  1637  0.19  0.19 

385  1.00 

* 

NB   TH 

775  3446  0.22  0.37 

1283  0,60 

SB   LT-TH- 

-RT 

849  4492  0.19  0.19 

834  1.02 

* 

CYCLE=100.0   LOST=  9.0   SUM  V/S  CRIT=  0.92  TOTAL  V/C=  1.01 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   11  ON  THE  PERMISSIVE  PHASE 

LEVEL  OF  SERVICE  WORKSHEET 


DIR  LN  GROUP   v/c 

g/C 

C 

dl     c 

d2 

PF    I 

)elai 

f   LOS  Avg  Q   95%  ' 

EB   LT-TH     1.01 

0.15 

100.0 

32.32   518 

34.27 

0.78 

52. 

.20 

E 

13.2 

23 

EB   RT        0.94 

0.34 

100.0 

24.40   483 

19.52 

0.76 

33. 

.43 

D 

8.4 

14 

WB   TH-RT     1.01 

0.39 

100.0 

23.55  1983 

18.97 

0.78 

33. 

.33 

D 

32.5 

52 

NB   LT        1.00 

0.37 

100.0 

23.92   385 

36.46 

1.00 

60. 

.37 

F 

10.9 

20 

NB   TH        0.60 

0.37 

100.0 

19.31  1283 

0.59 

0.62 

12, 

.37 

B 

12.9 

13 

SB   LT-TH-RT  1.02 

0.19 

100.0 

31.08   834 

28.63 

0.85 

50, 

.75 

E 

19.6 

34 

DIR  Delay  LOS 

EB  43.50   E 

WB   33.33   D 

NB   28.37   D 

SB   50.75   E 

INTERSECTION  DELAY  =  37.13  INTERSECTION  LOS=D 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  308.0  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is   18.5  sees  green, 
suggested  timing  phase  2  is   18.7  sees  green, 
suggested  timing  phase  3  is  38.6  sees  green, 
suggested  timing  phase  4  is   15.2  sees  green. 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

MASTER  PLAN  DESIGN  (W/TREMONT  ACCESS  -EB  DBL  TH)  -  SAT  PEAK  HOUR 

date: 08-22-1989  time: 13:26:27 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2MPTS      GEOMETRICS=P18I2MT     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB    13   134 

269 

0   2   1 

0.0  11.0  11.0 

44 

WB     0   984 

118 

0   3   0 

0.0  11.0   0.0 

49 

NB   250   880 

0 

12   0 

11.0  11.0   0.0 

56 

SB    92   578 

33 

0   3   0 

0.0  11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.950   100    N     16.3     4 
.950    50    N     16.3     4 
.950   100    N     15.0     4 
.950   100    N     15.0     4 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 
1  t  r  p 
* 
* 
*  * 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*  *  17.8 

*  *         *   *   *      28.6 

*  *   36.8 

*  *    7.9 


Y+R  PRE/ACT 


0 
3 
3 
3 


A 
A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

13 

134 

269 

.950 

14 

141 

283 

WB 

0 

984 

118 

.950 

0 

1036 

124 

NB 

250 

880 

0 

.950 

263 

926 

0 

SB 

92 

578 

33 

.950 

97 

608 

35 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

EB 

LT-TH 

155 

2  1.05 

162 

0.09 

0.00 

EB 

RT 

283 

1  1.00 

283 

0.00 

1.00 

WB 

TH-RT 

1160 

3  1.10 

1276 

0.00 

0.11 

NB 

LT 

263 

1  1.00 

263 

1.00 

0.00 

NB 

TH 

926 

2  1.05 

973 

0.00 

0.00 

SB 

LT-TH- 

-RT 

740 

3  1.10 

814 

0.13 

0.05 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH  RT 

EASTBOUND          0  1036   124          0     0  0 

NORTHBOUND        97   608    35        100   100  100 

SOUTHBOUND       263   926     0          0    62  0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

3    0 

0 

0 

3    0 

740 

1 

2    0 

571 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 
EB   RT 
WB   TH-RT 
NB   LT 


IDEAL  N 
1800  2 
1800  1 
1800  3 
1800   1 


Fwid   Fhv   Fgr  Fpark  Fbus  Farea 
0.967  0.990  1.000  1.000  1.000  1.000 
1.000  1.000 


,967  0.990 
,967  0.990 


Frt    Fit     s 

1.000  0.983  3385 

1.000  1.000  0.835  1.000  1439 


1.000  1.000  1.000  1.000  0.979  1.000  5059 


0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 


NB   TH         1800   2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 
SB   LT-TH-RT   1800   3  0.967  0.990  1.000  1.000  1.000  1.000  0.991  0.810  4148 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt   Pit  No   Vo  Plto 

SB  100   29   3   740   740    97  0.13   2   571  0.00 

CALCULATIONS 

DIR  Sop    Yo     Gu    Fs     PI     Gq    Pt 


SB  3600  0.159  15.097  0.518  0.738  13.468  0.262 


Gf 
0.711 


El     Fm    Fit 
2.171  0.430  O08IO 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


s  v/s  g/C 


c  v/c   CRITICAL 


162  3385  0.05  0.08   267  0.61 

283  1439  0.20  0.26   369  0.77      * 

1276  5059  0.25  0.37  1860  0.69      * 

263  1637  0.11  0.18   436  0.60 

973  3446  0.28  0.46  1596  0.61 

814  4148  0.20  0.29  1185  0.69      * 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.65  TOTAL  V/C=  0.69 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   76  ON  THE  PERMISSIVE  PHASE 


EB 

LT-TH 

EB 

RT 

WB 

TH-RT 

NB 

LT 

NB 

TH 

SB 

LT-TH-RT 

LEVEL  OF  SERVICE  WORKSHEET 


DIR 

LN  GROUP 

v/c 

g/C 

C 

dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

EB 

LT-TH 

0.61 

0.08 

100.0 

33.86 

267 

2.81 

0.62 

22.88 

C 

4.0 

4 

EB 

RT 

0.77 

0.26 

100.0 

26.14 

369 

6.38 

0.70 

22.68 

C 

5.8 

6 

WB 

TH-RT 

0.69 

0.37 

100.0 

20.32 

1860 

0.75 

0.66 

13,95 

B 

20.4 

20 

NB 

LT 

0,60 

0.46 

100.0 

15.19 

436 

1.70 

1.00 

16.89 

C 

6.0 

6 

NB 

TH 

0.61 

0.46 

100.0 

15.25 

1596 

0.50 

0.62 

9.83 

B 

13.8 

14 

SB 

LT-TH- 

•RT 

0.69 

0.29 

100.0 

24.13 

1185 

1.18 

0.66 

16.77 

C 

14.7 

15 

DIR  Delay  LOS 

EB   22.75   C 

WB   13.95   B 

NB   11.34   B 

SB   16.77   C 

INTERSECTION  DELAY 


=  14.74  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   18.7  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  17.7  sees  green, 
suggested  timing  phase  2  is  28.6  sees  green, 
suggested  timing  phase  3  is  36.7  sees  green, 
suggested  timing  phase  4  is   7.9  sees  green. 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  10  :  UNSIGNALIZED  -  3  APPROACHES  (PAGE  1  of  2) 

DATE: 08-04-1989  TIME: 16 : 06: 49 

TREMONT/SITE  DRIVE  -  MASTER  PLAN  DESIGN  (TREMONT  RGT  IN/OUT)  -  AM  PEAK  HOUR 

LAST  DATASETS  LOADED  OR  SAVED 
V0LUME=I3MPRAM     GEOMETRICS=P18INT3A 
KEY:  A B 

I 
C 

GENERAL  CHARACTERISTICS 

POPULATION  GREATER  THAN  250,000:  YES 

CONTROLS:  FROM  C:  STOP 

FROM  C  RT  LANE:  STOP 

PREVAILING  SPEED:   30   MPH 

MAIN  STREET  #  OF  LANES:  4  LANES 

MAIN  STREET  APPROACH  A  -  EXCLUSIVE  RIGHT  TURN  LANE:  N 


MINOR  STREET  LANES 

APPROACH:  C:  SITE  DRIVE 

SHARED  LEFT  AND  RIGHT  TURN  LANE:  NO 

LARGE  RIGHT  TURN  RADIUS  OR  SHALLOW  RIGHT  TURN  ANGLE: 

RIGHT  TURN  ACCELERATION  LANE  ON  MAJOR:  NO 


NO 


SIGHT  DISTANCE  RESTRICTIONS  (in  seconds) 
APPROACH        A:  TREMONT  SB   B:  TREMONT  NB 
LEFTS  0.00  0.00 

THRUS  0.00  0.00 

RIGHTS  0.00  0.00 


C:  SITE  DRIVE 
0.00 
0.00 
0.00 


APPROACH 


^*' 


VOLUME 

PHF 

ADJ  VOLUME 

PERCENT  GRADE 

PASS  CAR/HR 


A:  TREMONT  SB   B:  TREMONT  NB   C:  SITE  DRIVE 

RT    LT    TH  RT    LT    TH  RT 

57     0  1600  0     0     0  88 

0.95  0.95 

60     0  1684  0     0     0  93 

0.00  0.00 

0  0     0  102 


STEP  1  RIGHT  TURNS  FROM 
CONFLICTING  FLOWS 
CRITICAL  GAPS 
CAPACITY 
ACTUAL  CAPACITY 


C:SITE  DRIVE 

687 
5.0 
578 
578 


STEP  2  LEFT  TURNS  FROM 
CONFLICTING  FLOWS 
CRITICAL  GAPS 
CAPACITY 
CAPACITY  USED 
IMPEDANCE  FACTOR 
ACTUAL  CAPACITY 


B: TREMONT  NB 

1374 

5.0 

243 

0% 

1.00 

243 


1985  HCM  -  CHAPTER  10  :  UNSIGNALIZED  -  3  APPROACHES  (PAGE  2  of  2)  i 

DATE: 08-04-1989  TIME: 16: 06: 49 

TREMONT/SITE  DRIVE  -  MASTER  PLAN  DESIGN  (TREMONT  RGT  IN/ OUT)  -  AM  PEAK  HOUR 

STEP  3  LEFT  TURNS  FROM  C:SITE  DRIVE 

CONFLICTING  FLOWS  3028 

CRITICAL  GAPS  6.5 

CAPACITY  1 

ACTUAL  CAPACITY  1 

SUMMARY  OF  LEVEL  OF  SERVICE  BY  MOVEMENT 
MOVEMENT  DEMAND     CAPACITY   RESERVE    LOS   AVG  DEL (SEC)  AVG  QUEUE 

RT  FROM  C:  102         578        477      A       7.55  0.00 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  10  :  UNSIGNALIZED  -  3  APPROACHES  (PAGE  1  of  2) 

DATE: 08-04-1989  TIME: 16: 21: 15 

TREMONT/SITE  DRIVE  -  MASTER  PLAN  DESIGN  (TREMONT  RGT  IN/ OUT)  -  PM  PEAK  HOUR 

LAST  DATASETS  LOADED  OR  SAVED 
V0LUME=I3MPRPM     GEOMETRICS=P18INT3B 
KEY:  A B 

I 
C 

GENERAL  CHARACTERISTICS 

POPULATION  GREATER  THAN  250,000:  YES 

CONTROLS:  FROM  C:  STOP 

FROM  C  RT  LANE:  STOP 

PREVAILING  SPEED:   30   MPH 

MAIN  STREET  #  OF  LANES:  4  LANES 

MAIN  STREET  APPROACH  A  -  EXCLUSIVE  RIGHT  TURN  LANE:  N 


MINOR  STREET  LANES 

APPROACH:  C:  SITE  DRIVE 

SHARED  LEFT  AND  RIGHT  TURN  LANE:  NO 

LARGE  RIGHT  TURN  RADIUS  OR  SHALLOW  RIGHT  TURN  ANGLE: 

RIGHT  TURN  ACCELERATION  LANE  ON  MAJOR:  NO 


NO 


SIGHT  DISTANCE  RESTRICTIONS  (in  seconds) 


APPROACH        A:  TREMONT 

SB 

B:  TREMONT  NB 

C:  SITE  DRIVE 

LEFTS              0.00 

0.00 

0.00 

THRUS              0.00 

0.00 

0.00 

RIGHTS             0.00 

0.00 

0.00 

APPROACH         A:  TREMONT 

SB 

B:  TREMONT  NB 

C:  SITE  DRIVE 

LT    TH 

RT 

LT    TH    RT 

LT    TH    RT 

VOLUME             0  1537 

20 

0  1400     0 

0     0   278 

PHF                0.95 

0.95 

0.95 

ADJ  VOLUME         0  1618 

21 

0  1474     0 

0     0   293 

PERCENT  GRADE      0.00 

0.00 

0.00 

PASS  CAR/HR        0 

0 

0     0   322 

STEP  1  RIGHT  TURNS  FROM 

C: 

SITE  DRIVE 

CONFLICTING  FLOWS 

819 

CRITICAL  GAPS 

5.0 

CAPACITY 

495 

ACTUAL  CAPACITY 

495 

STEP  2  LEFT  TURNS  FROM 

B: TREMONT  NB 

CONFLICTING  FLOWS 

1639 

CRITICAL  GAPS 

5.0 

CAPACITY 

165 

CAPACITY  USED 

0% 

IMPEDANCE  FACTOR 

1.00 

ACTUAL  CAPACITY 

165 

1985  HCM  -  CHAPTER  10  :  UNSIGNALIZED  -  3  APPROACHES  (PAGE  2  of  2) 

DATE: 08-04-1989  TIME: 16:24:55 

TREMONT/SITE  DRIVE  -  MASTER  PLAN  DESIGN  (TREMONT  RGT  IN/OUT)  -  SAT  PEAK  HOUR 

STEP  3  LEFT  TURNS  FROM  C:SITE  DRIVE 

CONFLICTING  FLOWS  2522 

CRITICAL  GAPS  6.5 

CAPACITY  10 

ACTUAL  CAPACITY  10 

SUMMARY  OF  LEVEL  OF  SERVICE  BY  MOVEMENT 
MOVEMENT  DEMAND     CAPACITY   RESERVE    LOS   AVG  DEL (SEC)  AVG  QUEUE 

RT  FROM  C:  143        658       515     A      6.99       .0.00 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/SITE/RUGGLES 

MASTER  PLAN  DESIGN  (W/TREMONT  ACCESS  -  NB  LET  ACTUATED  ONLY) 

date: 08-10-1989  time: 17 : 04 : 01 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I3LMPAM     GEOMETRICS=P18I3L      SIGNAL=P18I3L 

LOCATED  IN  CBD:N 


-  AM  PEAK  HOUR 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB     0     0 

0 

0   0   0 

0.0   0.0 

0.0 

50 

WB     0     0 

0 

0   0   0 

0.0   0.0 

0.0 

0 

NB   200  2050 

0 

13   0 

11.0  11.0 

0.0 

42 

SB     0  1815 

57 

0   3   0 

0.0  11.0 

0.0 

42 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   0.0% 
WB   0.0%   0.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS  ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 

.000   100    N     16.5  0 

.000     0    N     16.5  0 

.950     0    N     17.5  5 

.950   100    N     17.5  5 


PHASINGS 

EASTBOUND 
1   t   r  p 

1 

2  * 


WESTBOUND 
1   t   r  p 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 
*   *  *   22.0 

*   *         *   *      72.0 


Y+R  PRE/ACT 


3 
3 


A 

A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 

LTV   THV   RTV    PHF   LTFR  THFR  RTFR 


DIR 

EB 

WB 

NB 

SB 


0  0 

0  0 

200  2050 

0  1815 


0 

0 

0 

57 


.000 
.000 
.950 
.950 


0     0 

0     0 

211  2158 

0  1911 


0 

0 

0 

60 


PART  2  (LANE  GROUP  ADJUSTMENTS) 
DIR  LN  GROUP   FLOW  N    LU     V   Pit   Prt 
NB   LT  211  1  1.00   211  1.00  0.00 

NB   TH         2158  3  1.10  2374  0.00  0.00 
SB   TH-RT      1971  3  1.10  2168  0.00  0.03 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
NORTHBOUND         0  1911    60  0     0     0 


#  LANES 
LT   TH   RT 
0    3    0 


OPPOSING 
VOLUME 
0 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN  GROUP 

IDEAL 

N 

NB 

LT 

1800 

1 

NB 

TH 

1800 

3 

SB 

TH-RT 

1800 

3 

Fwid   Fhv   Fgr  Fpark  Fbus  Farea  •  Frt   Fit 


1.000  1.000  1.000  1.000 
1.000  1.000  1.000  1.000 


0.967  0.990  1.000 
0.967  0.990  1.000 
0.967  0.990  1.000  1.000  1.000  1.000  0.994 


950  1637 
000  5168 
000  5137 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP     v     s   V/s   g/C     c   v/c  CRITICAL 
NB   LT         211  1637  0.13  0.22   359  0.59      * 
NB  TH        2374  5168  0.46  1.00  5168  0.46 
SB  TH-RT     2168  5137  0.42  0.72  3701  0.59      * 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.55  TOTAL  V/C=  0.59 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP   v/c   g/C    C      dl  .   c  d2    PF    Delay  LOS  Avg  Q   95%  Q 

NB   LT        0.59  0.22  100.0  26,56   359  1.80  1,00    28.36   D    4.6     6 

NB  TH        0,46  1.00  100.0    0.00  5168  0.05  0,40     0.02   A    0.0     1 

SB  TH-RT     0,59  0.72  100.0    5.14  3701  0,18  0.40     2,13   A   15.3    15 

DIR  Delay  LOS 

NB   2.33   A 

SB    2.13   A 

INTERSECTION  DELAY  =   2.24  INTERSECTION  LOS=A 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   30   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   14.3  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/S ITE/RUGGLES 

MASTER  PLAN  DESIGN  (W/TREMONT  ACCESS  -  NB  ACTUATED  ONLY) 

date: 08-10-1989  time: 17: 08: 35 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I3LMPPM     GEOMETRICS=P18I3L      SIGNAL=P18I3L 

LOCATED  IN  CBD:N 


-  PM  PEAK  HOUR 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB     0     0 

0 

0   0   0 

0.0   0.0 

0.0 

50 

WB     0     0 

0 

0   0   0 

0.0   0.0 

0.0 

0 

NB    87  1879 

0 

13   0 

11.0  11.0 

0.0 

42 

SB     0  2285 

19 

0   3   0 

0.0  11.0 

0.0 

42 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   0.0% 
WB   0.0%   0.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
000   100    N     16.5     0 
000     0    N     16.5     0 
950     0    N     17.5     5 
950   100    N     17.5     5 


PHASINGS 

EASTBOUND 
1   t   r   p 

1 

2  * 


WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE/ACT 
Itrpltrpltrp 

*   *  *    9.2    3     A 

*   *         *   *      84.8    3     A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

EB 

0 

0 

0 

.000 

WB 

0 

0 

0 

.000 

NB 

87 

1879 

0 

.950 

SB 

0 

2285 

19 

.950 

LTFR  THFR  RTFR 

0     0     0 

0     0     0 

92  1978     0 

0  2405    20 


PART  2  (LANE  GROUP  ADJUSTMENTS) 
DIR  LN  GROUP   FLOW  N    LU     V   Pit   Prt 
NB   LT  92  1  1.00    92  1.00  0.00 

NB   TH         1978  3  1.10  2176  0.00  0.00 
SB   TH-RT      2425  3  1.10  2668  0.00  0.01 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
NORTHBOUND         024  05    20  0     0     0 


#  LANES 
LT   TH   RT 
0    3    0 


OPPOSING 
VOLUME 
0 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
NB  LT  1800  1  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1637 
NB  TH  1800  3  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  5168 
SB   TH-RT      1800   3  0.967  0.990  1.000  1.000  1.000  1.000  0.998  1.000  5160 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP    v  s  v/s  g/C  c  v/c  CRITICAL 

NB   LT          92  1637  0.06  0.09  150  0.61      * 

NB   TH        2176  5168  0.42  1.00  5168  0.42 

SB   TH-RT     2668  5160  0.52  0.85  4377  0.61      * 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.57  TOTAL  V/C=  0.61 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c   g/C   C  dl    c  d2    PF   Delay  LOS  Avg  Q   95%  Q 

NB   LT        0.61  0.09  100.0  33.20   150  4.87  1.00    38.07   D    2.3     4 

NB   TH        0.42  1.00  100.0  0.00  5168  0.03  0.40     0.01   A    0,0     1 

SB  TH-RT     0.61  0.85  100.0  1.81  4377  0.18  0.40     0.81   A   10.2    10 

DIR  Delay  LOS 

NB   1.55  A 

SB    0.81   A 

INTERSECTION  DELAY  =   1.15  INTERSECTION  LOS=A 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   30   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   15.1  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/SITE/RUGGLES 

MASTER  PLAN  DESIGN  (W/TREMONT  ACCESS  -  NB  ACTUATED  ONLY) 

date: 08-10-1989  time: 18: 15:20 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I3LMPS      GEOMETRICS=P18I3L      SIGNAL=P18I3L 

LOCATED  IN  CBD:N 


-  SAT  PEAK  HOUR 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB     0     0 

0 

0   0   0 

0.0   0.0 

0.0 

50 

WB     0     0 

0 

0   0   0 

0.0   0.0 

0.0 

0 

NB    80  1638 

0 

13   0 

11.0  11.0 

0.0 

42 

SB     0  1575 

18 

0   3   0 

0.0  11.0 

0.0 

42 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   0.0% 
WB   0.0%   0.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,000   100    N     16.5     0 
,000     0    N     16.5     0 
,950     0    N     17.5     5 
,950   100    N     17.5     5 


PHASINGS 

EASTBOUND 
1  t  r  p 

1 

2  * 


WESTBOUND 
1  t  r  p 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 
*   *  *   11.8 

*   *         *   *      82 . 2 


Y+R  PRE/ACT 


3 
3 


A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0 

0 

0 

.000 

0 

0 

0 

WB 

0 

0 

0 

.000 

0 

0 

0 

NB 

80 

1638 

0 

.950 

84 

1724 

0 

SB 

0 

1575 

18 

.950 

0 

1658 

19 

PART  2  (LANE  GROUP  ADJUSTMENTS) 
DIR  LN  GROUP   FLOW  N    LU     V   Pit   Prt 
NB   LT  84  1  1.00    84  1.00  0.00 

NB   TH         1724  3  1.10  1897  0.00  0.00 
SB   TH-RT      1677  3  1.10  1845  0.00  0.01 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
NORTHBOUND         0  1658    19  0     0     0 


#  LANES 
LT   TH   RT 
0    3    0 


OPPOSING 
VOLUME 
0 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN  GROUP 

IDEAL 

N 

NB 

LT 

1800 

1 

NB 

TH 

1800 

3 

SB 

TH-RT 

1800 

3 

Fwid   Fhv   Fgr  Fpark  Fbus  Farea   Frt   Fit 


0.967    0.990    1.000    1 
0.967    0.990    1.000    1.000 
0.967    0.990    1.000    1.000 


000  1.000  1.000  1.000  0.950  1637 
1.000  1.000  1.000  1.000  5168 
1.000  1.000  0.998  1.000  5157 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP  v  s  v/s   g/C     c   v/c  CRITICAL 

NB   LT  84  1637  0.05  0.12   193  0.44      * 

NB  TH  1897  5168  0.37  1.00  5168  0.37 

SB   TH-RT  1845  5157  0.36  0.82  4238  0.44      * 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.41  TOTAL  V/C=  0.44 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c  g/C   C  dl    c  d2   PF   Delay  LOS  Avg  Q  95%  Q 

NB   LT        0.44  0.12  100.0  31,15   193  1.02  1.00    32.17   D    2.1  3 

NB  TH        0.37  1.00  100.0  0.00  5168  0.02  0.40     0.01   A    0.0  1 

SB  TH-RT     0.44  0.82  100.0  1.88  4238  0.05  0.40     0.77   A    8.3  8 

DIR  Delay  LOS 

NB   1.38   A 

SB    0.77   A 

INTERSECTION  DELAY  =   1.08  INTERSECTION  LOS=A 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   10.5  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

RUGGLES  STREET/BUSWAY  (OUTBOUND) 

MASTER  PLAN  DESIGN:  AM  PEAK  HOUR 

date: 08-18-1989  time: 14 : 47:05 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I4MPAM      GEOMETRICS=P18INT4F    SIGNAL=P18INT4 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0   971 

0 

0   2   0 

0.0  12.0   0.0 

50 

WB     0  1136 

0 

0   2   0 

0.0  12.0   0.0 

50 

NB     0     0 

0 

0   0   0 

0.0   0.0   0.0 

0 

SB   114     0 

27 

10   1 

15.0   0.0  15.0 

36 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB  0.0%  2.0% 
WB  0.0%  2.0% 
NB  0.0%  0.0% 
SB   2.0%  %100.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,860   200    N     16.5     3 
,860   200    N     16.5     3 
,000     0    N     13.0     0 
.860   100    N     13.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  *   * 

2  * 


WESTBOUND 
1  t  r  p 

* 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*   73.8 
*      *      20.2 


Y+R  PRE/ACT 


3 
3 


A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV   THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0   971 

0 

.860 

0 

1129 

0 

WB 

0  1136 

0 

.860 

0 

1321 

0 

NB 

0     0 

0 

.000 

0 

0 

0 

SB 

114     0 

27 

.860 

133 

0 

31 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

EB 

TH 

1129 

2  1.05 

1186 

0.00 

0.00 

WB 

TH 

1321 

2  1.05 

1387 

0.00 

0.00 

SB 

LT 

133 

1  1.00 

133 

1.00 

0.00 

SB 

RT 

31 

1  1.00 

31 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
SOUTHBOUND         0     0     0  0     0     0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

0    0 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   TH 
WB   TH 
SB   LT 
SB   RT 


IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
1800  2  1.000  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3564 
1800  2  1.000  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3564 
1800  1  1.100  0.667  0.990  1.000  1.000  1.000  1.000  0.950  1241 
1800   1  1.100  0.667  0.990  1.000  1.000  1.000  0.755  1.000   986 


CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V    s   v/s   g/C    c  v/c   CRITICAL 

EB   TH        1186  3564  0.33  0.74  2629  0.45 

WB   TH        1387  3564  0.39  0.74  2629  0.53      * 

SB   LT         133  1241  0.11  0.20   251  0.53      * 


SB  RT 


31   986  0.03  0.20   200  0.16 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.50  TOTAL  V/C=  0.53 


LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c  g/C   C     dl    c 

EB   TH        0.45  0.74  100.0    3.92  2629 

WB   TH        0.53  0.74  100.0    4.28  2629 

SB   LT        0.53  0.20  100.0  27.06 

SB  RT        0.16  0.20  100.0  24.97 


251 
200 


d2   PF   Delay  LOS  Avg  Q  95%  Q 
0.09  0.85     3.41   A    8.2     8 
0.16  0.85     3.78   A    9.6    10 
1.65  1.00    28.72   D    2.9     4 
0.03  0.85    21.25   C    0.7     1 


DIR  Delay  LOS 
EB   3.41  A 
WB    3.78   A 
SB   27  29   D 
INTERSECTION  DELAY  = 


5.03  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


12.6  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

RUGGLES  STREET/BUSWAY  (OUTBOUND) 

MASTER  PLAN  DESIGN:  PM  PEAK  HOUR 

date: 08-18-1989  time: 15: 00:06 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I4MPPM      GEOMETRICS=P18INT4F    SIGNAL=P18INT4 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0  1095 

0 

0   2   0 

0.0  12.0   0.0 

50 

WB     0  1745 

0 

0   2   0 

0.0  12.0   0.0 

50 

NB     0     0 

0 

0   0   0 

0.0   0.0   0.0 

0 

SB    88     0 

15 

10   1 

15.0   0.0  15.0 

36 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB  0.0%  2.0% 
WB  0.0%  2.0% 
NB  0.0%  0.0% 
SB   2.0%  %100.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,970   200    N     16.5     3 
,970   200    N     16.5     3 
,860     0    N     13.0     3 
.860   100    N     13.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  *   * 

2  * 


WESTBOUND 
1   t   r  p 
*   * 

* 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*   81.3 
*      *      12.7 


Y+R  PRE/ACT 


3 
3 


A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV   THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0  1095 

0 

.970 

0 

1129 

0 

HE 

0  1745 

0 

.970 

0 

1799 

0 

NB 

0     0 

0 

.860 

0 

0 

0 

SB 

88     0 

15 

.860 

102 

0 

17 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

EB 

TH 

1129 

2  1.05 

1185 

0.00 

0.00 

WB 

TH 

1799 

2  1.05 

1889 

0.00 

0.00 

SB 

LT 

102 

1  1.00 

102 

1.00 

0.00 

SB 

RT 

17 

1  1.00 

17 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
SOUTHBOUND         0     0     0  0     0     0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

0    0 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   TH 
WB   TH 
SB   LT 
SB   RT 


IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
1800  2  1.000  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3564 
1800  2  1.000  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3564 
1800  1  1.100  0.667  0.990  1.000  1.000  1.000  1.000  0.950  1241 
1800   1  1.100  0.667  0.990  1.000  1.000  1.000  0.755  1.000   986 


CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V    s   v/s   g/C    c  v/c   CRITICAL 

EB   TH        1185  3564  0.33  0.81  2900  0.41 

WB   TH        1889  3564  0.53  0.81  2900  0.65      * 

SB   LT         102  1241  0.08  0.13   157  0.65      * 


SB  RT  17   986  0.02  0.13   125  0.14 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.61  TOTAL  V/C=  0.65 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 
EB   TH        0.41  0.81  100.0 
WB   TH        0.65  0.81  100.0 
SB   LT        0.65  0.13  100.0 
SB   RT        0,14  0.13  100.0 


DIR  Delay  LOS 
EB    1.73   A 
WB    2.71   A 
SB   35.98   D 
INTERSECTION  DELAY  = 


dl  c 

1.98  2900 

2.81  2900 

31.60  157 

29.51  125 


d2   PF   Delay  LOS  Avg  Q  95%  Q 
0o06  0,85     1.73   A    5.8     6 
0.38  0.85     2.71   A    9.3     9 
6.23  1.00    37.83   D    2.5     4 
0.03  0.85    25.12   D    0.4     1 


3.59  INTERSECTION  LOS=A 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


16.9  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

RUGGLES  STREET/ BUSWAY  (OUTBOUND) 

MASTER  PLAN  DESIGN:  SAT  PEAK  HOUR 

date: 08-18-1989  time: 15: 03 : 48 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I4MPSAT     GEOMETRICS=P18INT4F    SIGNAL=P18INT4 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0  1135 

0 

0   2   0 

0.0  12.0   0.0 

50 

WB     0   917 

0 

0   2   0 

0.0  12.0   0.0 

50 

NB     0     0 

0 

0   0   0 

0.0   0.0   0.0 

0 

SB    75     0 

15 

10   1 

15.0   0.0  15.0 

36 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   0.0% 
SB   2.0%  %100.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,880   100    N     16.5     3 
,880   100    N     16.5     3 
,860     0    N     13.0     3 
.880   100    N     13.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  *   * 

2  * 


WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE/ACT 
Itrpltrpltrp 

*   *  *   79.6    3     A 

*  *      *      14.4    3     A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV   THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0  1135 

0 

.880 

0 

1290 

0 

WB 

0   917 

0 

.880 

0 

1042 

0 

NB 

0     0 

0 

.860 

0 

0 

0 

SB 

75     0 

15 

.880 

85 

0 

17 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

EB 

TH 

1290 

2  1.05 

1354 

0.00 

0.00 

WB 

TH 

1042 

2  1.05 

1094 

0.00 

0.00 

SB 

LT 

85 

1  1.00 

85 

1.00 

0.00 

SB 

RT 

17 

1  1.00 

17 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
SOUTHBOUND         0     0     0  0     0     0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

0    0 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid   Fhv   Fgr  Fpark  Fbus  Farea 


Frt 


Fit 


EB 

TH 

1800 

WB 

TH 

1800 

SB 

LT 

1800 

SB 

RT 

1800 

2  1.000  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3564 


2  1.000  0.990  1.000  1.000  1.000  1.000  1.000 
1  1.100  0.667  0.990  1.000  1.000  1.000  1.000 
1    1.100    0.667    0.990    1.000    1.000    1.000    0.802 


1.000  3564 
0.950  1241 
1.000  1049 


CAPACITY  ANALYSIS  WORKSHEET 
DIR  LN  GROUP    V     s  v/s   g/C    c  v/c 
EB   TH        1354  3564  0.38  0.80  2838  0.48 
WB   TH        1094  3564  0.31  0.80  2838  0.39 
SB   LT  85  1241  0.07  0.14   179  0.48 


CRITICAL 

* 


SB  RT  17  1049  0.02  0.14   151  0.11 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.45  TOTAL  V/C=  0.48 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c  g/C   C  dl     c  d2    PF   Delay  LOS  Avg  Q   95%  Q 

EB   TH        0.48  0.80  100.0  2,55  2838  0.10  0.85     2.25   A    7.3     7 

WB   TH        0.39  0.80  100.0  2.28  2838  0.05  0.85     1.98   A    5.9     6 

SB   LT        0,48  0.14  100.0  29.91   179  1.55  1.00    31.46   D    2.0     3 

SB  RT        0.11  0.14  100.0  28.31   151  0.01  0.85    24.08   C    0,4     1 

DIR  Delay  LOS 

EB    2.25   A 

WB    1.98   A 

SB   30.23   D 

INTERSECTION  DELAY  =   3.25  INTERSECTION  LOS=A 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  ,95  THE  CYCLE  SHOULD  BE   11.4  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/PRENTISS 

MASTER  PLAN  DESIGN  -  AM  PEAK  HOUR 

date: 08-17-1989  time: 11:39:06 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I5MPAM      GE0METRICS=P18INT5     SIGNAL=P18INT5 

LOCATED  IN  CBDrN 


VOLUME  &  GEOMETKICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH    RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    70     0    25 

0   10 

0.0  13.0 

0.0 

26 

WB     0     0     0 

0   0   0 

0.0   0.0 

0.0 

0 

NB   295  2172     0 

0   3   0 

0.0  11.0 

0.0 

68 

SB     0  1019   125 

0   3   0 

0.0  11.0 

0.0 

68 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   0.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     5 
N      0     5 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,960   100    N     10.5     3 
,000     0    N     10.5     0 
,960   100    N     21.0     3 
,960    50    N     21.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  *      * 


WESTBOUND 
1   t   r   p 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 
*   *  *   *      85. 0 

*         *   *    9 . 0 


Y+R  PRE/ACT 


3 
3 


A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART 

1  (MOVEMENT  ADJUSTMENTS) 

DIR 

LTV   THV   RTV 

PHF   LTFR 

THFR 

RTFR 

EB 

70     0    25 

.960     73 

0 

26 

WB 

0     0     0 

.000    301 

355 

0 

NB 

295  2172     0 

.960    307 

2263 

0 

SB 

0  1019   125 

.960      0 

1061 

130 

PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP   FLOW  N    LU     V   Pit  Prt 

EB   LT-RT        99  1  1.00    99  0.74  0.26 

NB   LT-TH      2570  3  1.10  2827  0.12  0.00 

SB   TH-RT      1192  3  1.10  1311  0.00  0.11 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
EASTBOUND        301   355     0  0     0     0 

NORTHBOUND         0  1061   130        100   100    85 


#  LANES 
LT   TH   RT 
0    0    0 
0    3    0 


OPPOSING 
VOLUME 

0 
1172 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark  Fbus  Farea    Frt  Fit    s 

EB   LT-RT      1800   1  1.033  0.990  1.000  1.000  1.000  1.000  0.852  0.783  1228 

NB   LT-TH      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  1.000  0.722  3708 

SB   TH-RT      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  0.979  1.000  5024 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt   Pit  No   Vo  Plto 

NB  100   85   3  2570  1399   307  0.12   3  1172  0.00 

CALCULATIONS 

DIR  Sop     Yo      Gu     Fs     PI      Gq     Pt      Gf 

NB  5400  0.217  80.861  0.142  1.000   4.154  0.000   0.000 


El     Fm   Fit 
7.900  0.167  0.722 


CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V    s  v/s   g/C    c  v/c   CRITICAL 
EB   LT-RT       99  1228  0.08  0.09   110  0o90      * 
NB   LT-TH     2827  3708  0.76  0.85  3152  0.90      * 
SB  TH-RT     1311  5024  0.26  0.85  4271  0.31 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.84  TOTAL  V/C=  0.90 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C    C 
EB   LT-RT     0.90  0.09  100.0 
NB   LT-TH     0.90  0.85  100.0 


SB   TH-RT 


0.31  0.85  100.0 


dl 
34.24 


c 
110 


3.59  3152 
1.15  4271 


d2    PF   Delay  LOS  Avg  Q   95%  Q 
37.79  1.00    72.02   F    3.2     7 
2.79  0.85     5.43   B   10.7    13 


0.01  0.85 


0.99 


5.0 


DIR  Delay  LOS 
EB  72.02   F 
NB    5.43   B 
SB    0.99   A 
INTERSECTION  DELAY  = 


5.61  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


53.2  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/PRENTISS 

MASTER  PLAN  DESIGN  -  PM  PEAK  HOUR 

date: 08-17-1989  time: 12 : 07:27 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I5MPPM      GEOMETRICS=P18INT5     SIGNAL=P18INT5 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    96     0 

64 

0   10 

0.0  13.0 

0.0 

26 

WB     0     0 

0 

0   0   0 

0.0   0.0 

0.0 

0 

NB   111  1549 

0 

0   3   0 

0.0  11.0 

0.0 

68 

SB     0  1837 

99 

0   3   0 

0.0  11.0 

0.0 

68 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   0.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     5 
N      0     5 


PEDESTRIANS         ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 

950   100    N     10.5     3 

000     0    N     10.5     0 

,950   100    N     21.0     3 

,950   100    N     21.0     3 


PHASINGS 

EASTBOUND 
1   t   r  p 

1  * 

2  *      * 


WESTBOUND 
1   t   r   p 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 
*   *  *   *      74.9 

*         *   *   19.1 


Y+R  PRE/ACT 


3 
3 


A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

96 

0 

64 

.950 

101 

0 

67 

WB 

0 

0 

0 

.000 

0 

0 

0 

NB 

111 

1549 

0 

.950 

117 

1631 

0 

SB 

0 

1837 

99 

.950 

0 

1934 

104 

PART  2  (LANE  GROUP  ADJUSTMENTS) 
DIR  LN  GROUP   FLOW  N    LU    V   Pit   Prt 
EB   LT-RT       168  1  1.00   168  0.60  0.40 
NB   LT-TH      1747  3  1.10  1922  0.07  0.00 
SB   TH-RT      2038  3  1.10  2242  0.00  0.05 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
NORTHBOUND 


OPPOSING  APPROACH 
VOLUMES       %  OPPOSING  LEFT  TURN 
LT    TH    RT         LT    TH    RT 
0     0     0  0     0     0 

0  1934   104        100   100    75 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

0    0 

0 

0 

3    0 

1399 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid   Fhv   Fgr  Fpark  Fbus  Farea  Frt  Fit  s 

EB   LT-RT      1800   1  1.033  0.990  1.000  1.000  1.000  1.000  0.827  0.790  1204 

NB   LT-TH      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  1.000  0.685  3514 

SB   TH-RT      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  0.990  1.000  5083 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt  Pit  No   Vo  Plto 

NB  100   75   3  1747  1399   117  0.07  3  1399  0.00 

CALCULATIONS 

DIR  Sop    Yo     Gu    Fs    PI  Gq    Pt     Gt                 El     Fm    Fit 

NB  5400  0.259  66.059  0.001  1.000  8.793  0.000   0.000  1800.000  0.054  0.685 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V    s  v/s   g/C    c  v/c  CRITICAL 
EB   LT-RT      168  1204  0.14  0.19   230  0.73      * 
NB   LT-TH     1922  3514  0.55  0.75  2630  0.73      * 
SB  TH-RT     2242  5083  0.44  0.75  3805  0.59 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.69  TOTAL  V/C=  0.73 

LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c  g/C   C 
EB   LT-RT     0.73  0.19  100.0 
NB   LT-TH     0.73  0.75  100.0 
SB   TH-RT     0.59  0.75  100.0 

DIR  Delay  LOS 

EB   36.43   D 

NB    5.15   B 

SB    3.81   A 

INTERSECTION  DELAY  =   5.67  INTERSECTION  LOS=B 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   21.7  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

28.88 

230 

7.55 

1.00 

36.43   D    3.8 

6 

5.30 

2630 

0.75 

0.85 

5.15   B   12.2 

12 

4.30 

3805 

0.18 

0.85 

3.81   A   14.2 

14 

CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/PRENTISS 

MASTER  PLAN  DESIGN  -  SAT  PEAK  HOUR 

date: 08-17-1989  time: 12 :47:42 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I5MPS       GEOMETRICS=P18INT5     SIGNAL=P18INT5 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETKICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    25     0 

26 

0   10 

0.0  13.0 

0.0 

26 

WB     0     0 

0 

0   0   0 

0.0   0.0 

0.0 

0 

NB    55  1687 

0 

0   3   0 

0.0  11.0 

0.0 

68 

SB     0  1492 

44 

0   3   0 

0.0  11.0 

0.0 

68 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   0.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     5 
N      0     5 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.930   100    N     10.5     3 
.000     0    N     10.5     0 
.930   100    N     21.0     3 
.930   100    N     21.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  *      * 


WESTBOUND 
1   t   r  p 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 
*   *  *   *      87.2 

*         *   *    6.8 


Y+R  PRE/ACT 


A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

25 

0 

26 

.930 

27 

0 

28 

WB 

0 

0 

0 

.000 

0 

0 

0 

NB 

55 

1687 

0 

.930 

59 

1814 

0 

SB 

0 

1492 

44 

.930 

0 

1604 

47 

PART  2  (LANE  GROUP  ADJUSTMENTS) 
DIR  LN  GROUP   FLOW  N    LU    V   Pit   Prt 
EB   LT-RT        55  1  1.00    55  0.49  0.51 
NB   LT-TH      1873  3  1.10  2060  0.03  0.00 
SB   TH-RT      1652  3  1.10  1817  0.00  0.03 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
NORTHBOUND 


OPPOSING  APPROACH 
VOLUMES       %  OPPOSING  LEFT  TURN 
LT    TH    RT         LT    TH    RT 
0     0     0  0     0     0 

0  1604    47        100   100    87 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

0    0 

0 

0 

3    0 

1399 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid   Fhv   Fgr  Fpark  Fbus  Farea  Frt  Fit  s 

EB   LT-RT      1800   1  1.033  0.990  1.000  1.000  1.000  1.000  0.807  0.810  1204 

NB   LT-TH      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  1.000  0.682  3501 

SB   TH-RT      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  0.994  1.000  5104 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR   C    G   N    Va    Vm  Vlt   Pit  No    Vo  Plto 

NB  100   87   3  1873  1399    59  0.03   3  1399  0.00 

CALCULATIONS 

DIR  Sop    Yo     Gu    Fs    PI     Gq    Pt     Gf       El     Fm   Fit 

NB  5400  0.259  82.791  0.001  1.000   4.458  0.000   0.000  1800.000  0.046  0.682 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V    s  v/s  g/C    c  v/c   CRITICAL 
EB   LT-RT       55  1204  0.05  0.07    81  0.67      * 
NB   LT-TH     2060  3501  0.59  0.87  3055  0.67      * 
SB  TH-RT     1817  5104  0.36  0.87  4453  0.41 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.63  TOTAL  V/C=  0.67 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c  g/C   C     dl    c  d2    PF   Delay  LOS  Avg  Q   95%  Q 

EB   LT-RT     0.67  0.07  100.0  34.62    81  12.84  1.00    47.46   E    1.4     3 

NB   LT-TH     0.67  0.87  100.0    1.50  3055  0.42  0.85     1.64   A    6.6     7 

SB   TH-RT     0.41  0.87  100.0    0,96  4453  0,04  0.85     0.85   A    5.8     6 

DIR  Delay  LOS 

EB   47.46   E 

NB    1.64   A 

SB    0.85   A 

INTERSECTION  DELAY  =   1.91  INTERSECTION  LOS=A 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   18.0  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

HUNTINGTON/RUGGLES 

MASTER  PLAN  DESIGN  (W/NO  BUILD  IMPROVEMENTS)  -  AM  PEAK  HOUR 

date: 08-13-1989  time:21: 56:47 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I6MPAM      GE0METRICS=P18INT6M    SIGNAL=P18INT6M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB     0   519 

12 

0   2   0 

0.0  10.0 

0.0 

29 

WB   195   749 

16 

110 

10.0  14.0 

0.0 

29 

NB     0   679 

305 

0   2   1 

0.0  10.0 

9.0 

49 

SB     0   643 

137 

0   2   1 

0.0  10.0 

9.0 

48 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      2     0 
N      0    10 
N      0    10 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.910   200    N     11.3     3 
.910   200    N     11.3     3 
.910   200    N     16.3     3 
.910   200    N     16.3     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2 

3      *   * 


WESTBOUND 
1   t   r  p 

*  *   * 

*  *   * 


NORTHBOUND 

1   t   r  p 

*   * 

* 


SOUTHBOUND  GREEN 
1   t   r   p 

*   *      32.6 

*  13.8 

*  47.7 


Y+R  PRE/ACT 


3 
0 
3 


A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0 

519 

12 

.910 

0 

570 

13 

WB 

195 

749 

16 

.910 

214 

823 

18 

NB 

0 

679 

305 

.910 

0 

746 

335 

SB 

0 

643 

137 

.910 

0 

707 

151 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

EB 

TH-RT 

584 

2  1.05 

613 

0.00 

0.02 

WB 

LT 

214 

1  1.00 

214 

1.00 

0.00 

WB 

TH-RT 

841 

1  1.00 

841 

0.00 

0.02 

NB 

TH 

746 

2  1.05 

783 

0.00 

0.00 

NB 

RT 

335 

1  1.00 

335 

0.00 

1.00 

SB 

TH 

707 

2  1.05 

742 

0.00 

0.00 

SB 

RT 

151 

1  1.00 

151 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 


BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN     #  LANES      OPPOSING 

LT 

TH    RT         LT 

TH 

RT 

LT   TH 

RT 

VOLUME 

WESTBOUND 

0 

570    13        100 

100 

100 

0    2 

0 

584 

SATURATION 

FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL 

N  Fwid   Fhv   Fgr 

Fpark 

FbUS 

Farea   Frt 

Fit 

s 

EB   TH-RT 

1800 

2  0.933  0.990  1.000 

1.000 

1.000 

1.000  0.994 

1.000 

3308 

WB   LT 

1800 

1  0.933  0.990  1.000 

1.000 

1.000 

1.000  1.000 

0.950 

1580 

WB   TH-RT 

1800 

1  1.067  0.990  1.000 

1.000 

1.000 

1.000  0.995 

1.000 

1891 

NB   TH 

1800 

2  0.933  0.990  1.000 

1.000 

1.000 

1.000  1.000 

1.000 

3327 

NB   RT 

1800 

1  0.900  0.990  1.000 

1.000 

0.958 

1.000  0.783 

1.000 

1204 

SB   TH 

1800 

2  0.933  0.990  1.000 

1.000 

1.000 

1.000  1.000 

1.000 

3327 

SB  RT 


1800   1  0.900  0.990  1.000  1.000  0.958  1.000  0.755  1.000  1160 


CAPACITY  ANALYSIS  WORKSHEET 


DIR 

LN  GROUP 

EB 

TH-RT 

WB 

LT 

WB 

TH-RT 

NB 

TH 

NB 

RT 

SB 

TH 

SB 

RT 

V    s  v/s  g/C    c  v/c   CRITICAL 
613  3308  0.19  0.48  1577  0.39 
214  1580  0.05  0.14   568  0.38 
841  1891  0.44  0.61  1162  0.72      * 
783  3327  0.24  0.33  1083  0.72      * 
335  1204  0.28  0.46   558  0.60 
742  3327  0.22  0.33  1083  0.69 
151  1160  0.13  0.33   378  0.40 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.68  TOTAL  V/C=  0.72 

FOR  THE  WESTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   283  ON  THE  PERMISSIVE  PHASE 

LEVEL  OF  SERVICE  WORKSHEET 


DIR 

LN  GROUP 

v/c  g/C   C 

dl 

c 

d2 

PF    I 

)elay  LO 

S  A 

vg  Q  S 

)5%  ' 

EB 

TH-RT 

0.39  0.48  100.0 

12.77 

1577 

0.08 

0.85 

10.93 

B 

8.5 

8 

WB 

LT 

0.38  0.61  100.0 

7.36 

568 

0.21 

1.00 

7.56 

B 

5.1 

5 

WB 

TH-RT 

0.72  0.61  100.0 

10.17 

1162 

1.58 

0.85 

9.99 

B 

9.0 

9 

NB 

TH 

0.72  0.33  100.0 

22.61 

1083 

1.69 

0.85 

20.66 

C 

14.0 

14 

NB 

RT 

0.60  0.46  100,0 

15.17 

558 

1.32 

0.85 

14.01 

B 

5.0 

5 

SB 

TH 

0.69  0.33  100.0 

22.25 

1083 

1.27 

0.85 

19.99 

C 

13.2 

13 

SB 

RT 

0.40  0.33  100.0 

19.86 

378 

0.38 

0.85 

17.21 

C 

2.8 

3 

DIR 

Delay 

LOS 

EB 

10.93 

B 

WB 

9.49 

B 

NB 

18.67 

C 

SB 

19.52 

C 

INTERSECTION 

DELAY  =  14.95  INTERSECTION  LOS= 

=B 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   21.1  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  32.6  sees  green, 
suggested  timing  phase  2  is  13.5  sees  green, 
suggested  timing  phase  3  is  48.0  sees  green, 


3.0  sees  yellow  +  red  clear 
0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

HUNTINGTON/RUGGLES 

MASTER  PLAN  DESIGN  (W/NO  BUILD  IMPROVEMENTS)  -  PM  PEAK  HOUR 

date: 08-13-1989  time: 22 : 03 : 15 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I6MPPM      GE0METRICS=P18INT6M    SIGNAL=P18INT6M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB     0   555 

41 

0   2   0 

0.0  10.0 

0.0 

29 

WB   374   767 

71 

110 

10.0  14.0 

0.0 

29 

NB     0   887 

550 

0   2   1 

0.0  10.0 

9.0 

49 

SB     0   859 

102 

0   2   1 

0.0  10.0 

9.0 

48 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0    10 
N      0    10 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,820   200    N     11.3     3 
.820   200    N     11.3     3 
,820   200    N     16.3     3 
,820   200    N     16.3     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  * 

2 

3      *   * 


WESTBOUND 
1  t  r  p 

*  *  * 

*  *  * 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*   *        *   *      36.0 

*  *   27.9 

*  *   30.0 


Y+R  PRE/ACT 


3 
0 
3 


A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0 

555 

41 

.820 

0 

677 

50 

WB 

374 

767 

71 

.820 

456 

935 

87 

NB 

0 

887 

550 

.820 

0 

1082 

671 

SB 

0 

859 

102 

.820 

0 

1048 

124 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

1 

DIR 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

EB 

TH-RT 

727 

2  1.05 

763 

0.00 

0.07 

WB 

LT 

456 

1  1.00 

456 

1.00 

0.00 

WB 

TH-RT 

1022 

1  1.00 

1022 

0.00 

0.08 

NB 

TH 

1082 

2  1.05 

1136 

0.00 

0.00 

NB 

RT 

671 

1  1.00 

671 

0.00 

1.00 

SB 

TH 

1048 

2  1.05 

1100 

0.00 

0.00 

SB 

RT 

124 

1  1.00 

124 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
WESTBOUND  0   677    50        100   100   100 


#  LANES 
LT   TH   RT 
0    2    0 


OPPOSING 
VOLUME 
727 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN  GROUP 

IDEAL 

N 

EB 

TH-RT 

1800 

2 

WB 

LT 

1800 

1 

WB 

TH-RT 

1800 

1 

NB 

TH 

1800 

2 

NB 

RT 

1800 

1 

SB 

TH 

1800 

2 

Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt 
0.933  0.990  1.000  1.000  1.000  1.000  0.983 
0.933  0.990  1.000  1.000  1.000  1.000  1.000 
1.067  0.990  1.000  1.000  1.000  1.000  0.979 
0.933  0.990  1.000  1.000  1.000  1.000  1.000 
0.900  0.990  1.000  1.000  0.958  1.000  0.796 


Fit     s 

,000  3271 

,950  1580 

,000  1861 

000  3327 

000  1224 


1800   2  0.933  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3327 


SB 

RT 

CAPACITY  ana: 

DIR 

LN 

GROUP 

EB 

TH- 

•RT 

WB 

LT 

WB 

TH- 

•RT 

NB 

TH 

NB 

RT 

SB 

TH 

SB 

RT 

1800   1  0.900  0.990  1.000  1.000  0.958  1.000  0.755  1.000  1160 


V     s   v/s   g/C     c   v/c 

763  3271  0.23  0.30   982  0.78 

456  1580  0.22  0.28   585  0.78 

1022  1861  0.55  0.58  1079  0.95 

1136  3327  0.34  0.36  1199  0.95 

671  1224  0.55  0.64   783  0.86 

1100  3327  0.33  0.36  1199  0.92 

124  1160  0.11  0.36   418  0.30 


CRITICAL 


* 
* 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.89  TOTAL  V/C=  0.95 

FOR  THE  WESTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   77  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c  g/C   C  dl 

0.78  0.30  100.0  24.27 

0.78  0.58  100.0  12.26 

0.95  0.58  100.0  14.89  1079 

0.95  0.36  100.0  23.60  1199 

0.86  0.64  100.0  10.91   783 

0,92  0.36  100.0  23.22  1199 

0.30  0.36  100.0  17.41   418 


EB 

TH-RT 

WB 

LT 

WB 

TH-RT 

NB 

TH 

NB 

RT 

SB 

TH 

SB 

RT 

c 

982 

585 


d2   PF   Delay  LOS  Avg  Q  95%  Q 


2.80  0.85 

4.65  1.00 

11.95  0.85 

11.09  0.85 

6.56  0.85 

8.07  0.85 

0.12  0.85 


23.00 
16.91 
22.82 
29.49 
14.85 
26.60 
14.90 


C 
C 
C 
D 
B 
D 
B 


14, 
9, 

12, 

19, 
6, 

18, 
2, 


15 
9 

20 

28 
9 

24 
2 


DIR  Delay  LOS 

EB  23.00   C 

WB  20.99   C 

NB   24.05   C 

SB   25.41   D 

INTERSECTION  DELAY 


=  23.36  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   95.7  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  36.0  sees  green, 
suggested  timing  phase  2  is  28.0  sees  green, 
suggested  timing  phase  3  is  30.0  sees  green, 


3.0  sees  yellow  +  red  clear 
0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

HUNTINGTON/RUGGLES 

MASTER  PLAN  DESIGN  (W/NO  BUILD  IMPROVEMENTS)  -  SAT  PEAK  HOUR 

date: 08-13-1989  time: 22: 12 : 25 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I6MPS       GEOMETRICS=P18INT6M    SIGNAL=P18INT6M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    61   353 

34 

0   2   0 

0.0  10.0 

0.0 

29 

WB   156   417 

32 

110 

10.0  14.0 

0.0 

29 

NB     0   913 

205 

0   2   1 

0.0  10.0 

9.0 

49 

SB     0   877 

133 

0   2   1 

0.0  10.0 

9.0 

48 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      2     0 
N      0    10 
N      0    10 


PEDESTRIANS  ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 
.940   100    N     11.3     3 
.940   100    N     11.3     3 
.940   200    N     16.3     3 
.940   200    N     16.3     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  * 

2 

3   *   *   * 


WESTBOUND 
1   t   r  p 

*  *   * 

*  *   * 


NORTHBOUND 

1   t   r   p 

*   * 


SOUTHBOUND  GREEN 
1   t   r   p 

*   *      51.2 

*  3.4 

*  39.3 


Y+R  PRE/ACT 


3 
0 
3 


A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV   RTV 
EB     61   353    34 


WB 
NB 
SB 


156 
0 
0 


417 
913 
877 


32 
205 
133 


PHF  LTFR  THFR  RTFR 

.940  65   376    36 

.940  166   444    34 

.940  0   971   218 

.940  0   933   141 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP  FLOW  N 

EB  LT-TH-RT  477  2 

WB  LT  166  1 

WB  TH-RT  478  1 

NB  TH  971  2 

NB  RT  218  1 

SB  TH  933  2 

SB  RT  141  1 


LU 
1.05 
1.00 
1.00 
1.05  1020 
1.00   218 


1.05 
1.00 


500 
166 
478 


980 
141 


Pit  Prt 
0.14  0.08 
1.00  0.00 
0.00  0.07 
0.00  0.00 
0.00  1.00 
0.00  0.00 
0.00  1.00 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 


OPPOSING  APPROACH 
VOLUMES       %  OPPOSING  LEFT  TURN 
LT    TH    RT         LT    TH    RT 
166   444    34  0    92    92 

65   376    36        100   100   100 


#  LANES 
LT   TH   RT 
110 
0    2    0 


OPPOSING 
VOLUME 
440 
477 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH-RT 
WB   LT 
WB   TH-RT 
NB   TH 
NB   RT 


IDEAL  N 

1800   2 

1800 

1800 

1800 

1800 


Fit     s 
0.745  2433 


Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt 
0.933  0.990  1.000  1.000  1.000  1.000  0.981 
0.933  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1580 
1.067  0.990  1.000  1.000  1.000  1.000  0.983  1.000  1868 
0.933  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3327 
0.900  0.990  1.000  1.000  0.958  1.000  0.805  1.000  1238 


SB  TH 
SB  RT 


1800   2  0.933  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3327 
1800   1  0.900  0.990  1.000  1.000  0.958  1,000  0.802  1.000  1233 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt  Pit  No   Vo  Plto 
477   477    65  0.14   1   440  0.00 


EB  100   39   2 
CALCULATIONS 
DIR  Sop     Yo 


Gu 


Fs 


PI 


Gq 


Pt 


EB  1800  0.244  19.742  0.600  0.464  19.598  0.536   2 


Gf 
307 


El 
1.874 


Fm    Fit 
490  0.745 


CAPACITY  ANALYSIS  WORKSHEET 


DIR 

LN  GROUP 

EB 

LT-TH-RT 

WB 

LT 

WB 

TH-RT 

NB 

TH 

NB 

RT 

SB 

TH 

SB 

RT 

V  s  v/s  g/C 
500  2433  0.21  0.39 
166  1580  0.02  0.03 
478  1868  0.26  0.43 


CRITICAL 


* 
* 


c  v/c 

957  0.52 

365  0.45 

799  0.60 

1020  3327  0.31  0.51  1705  0.60 

218  1238  0.18  0.55   677  0.32 

980  3327  0.29  0.51  1705  0.57 

141  1233  0.11  0.51   632  0.22 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.56  TOTAL  V/C=  0.60 

FOR  THE  WESTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   245  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C      dl     c 
EB   LT-TH-RT  0.52  0.39  100.0   17.60   957 

15.46  365 
16.73  799 
13.02  1705 
9.48  677 
12.80  1705 


WB  LT 

WB  TH-RT 

NB  TH 

NB  RT 

SB  TH 

SB  RT 


0.45  0.43  100.0 
0.60  0.43  100.0 
0.60  0.51  100.0 
0.32  0.55  100.0 
0.57  0.51  100.0 
0.22  0.51  100.0   10.20   632 


d2    PF   Delay  LOS  Avg  Q   95%  Q 


0.43  0.85 
0.64  1.00 
0.91  0.85 
0.43  0.85 
0.10  0.85 
0.36  0.85 
0.03  0.85 


15.33 
16.10 
14.99 
11.44 

8.15 
11.19 

8.70 


C 
C 
B 
B 
B 
B 
B 


8 

4, 

7< 
13, 

2. 
12. 

1. 


8 
4 
8 

13 
3 

13 
2 


DIR  Delay  LOS 

EB   15.33   C 

WB   15.28   C 

NB   10.86   B 

SB   10.87   B 

INTERSECTION  DELAY 


=  12.31  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   14.7  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  51.2  sees  green, 
suggested  timing  phase  2  is   3.0  sees  green, 
suggested  timing  phase  3  is   39.8  sees  green. 


3.0  sees  yellow  +  red  clear 
0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/COLUMBUS/NEW  DUDLEY 

MASTER  PLAN  DESIGN  -  AM  PEAK  HOUR 

date: 08-13-1989  time:21: 16:33 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I7MPAM      GEOMETRICS=P18INT7     SIGNAL=P18INT7 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   245   238 

224 

0   2   0 

0.0  12.0 

0.0 

50 

WB    27   424 

0 

0   2   0 

0.0  12.0 

0.0 

50 

NB   449  1930 

52 

13   0 

10.0  11.0 

0.0 

47 

SB   202   576 

190 

13   0 

10.0  11.0 

0.0 

46 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     5 
N      0     5 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
940   200    N     16.5     3 
940   300    N     16.5     3 
,940   300    N     15.8     3 
940   200    N     15.8     3 


PHASINGS 

EASTBOUND 
1   t   r  p 

1  *   *   * 

2  *   *   * 

3  * 

4  * 


WESTBOUND 
1   t   r   p 


* 
* 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*  *    3.9 

*  *   26.6 

*  *  14.9 

*  *   *      *   *   *      48.7 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF   LTFR  THFR 

RTFR 

EB    245   238 

224 

.940    261   253 

238 

WB     27   424 

0 

.940     29   451 

0 

NB    449  1930 

52 

.940    478  2053 

55 

SB    202   576 

190 

.940    215   613 

202 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT-TH-RT 

752 

2  1.05   790  0.35 

0.32 

WB   LT-TH 

480 

2  1.05   504  0.06 

0.00 

NB   LT 

478 

1  1.00   478  1.00 

0.00 

NB   TH-RT 

2109 

3  1.10  2319  0.00 

0.03 

SB   LT 

215 

1  1.00   215  1.00 

0.00 

SB   TH-RT 

815 

3  1.10   896  0.00 

0.25 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEI'"!'  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  T.KFT  TURN 

# 

LANES 

OPPOSING 

LI 

TH    RT 

LT    TH 

RT 

LT 

TH   RT 

VOLUME 

EASTBOUND 

29 

1   451     0 

100   100 

0 

0 

2    0 

480 

WESTBOUND 

261 

253   238 

87    87 

87 

0 

2    0 

657 

NORTHBOUND 

215 

>      613   202 

100   100 

100 

1 

3    0 

815 

SOUTHBOUND 

478 

1  2053    55 

100   100 

100 

1 

3    0 

1399 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark   Fbus  Farea  Frt  Fit  s 

EB   LT-TH-RT   1800   2  1.000  0.990  1.000  1.000  1.000  1.000  0.907  0.857  2771 

WB   LT-TH      1800   2  1.000  0.990  1.000  1.000  1.000  1.000  1.000  0.665  2370 

NB   LT         1800   1  0.933  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1580 


NB  TH-RT  1800  3  0.967  0.990  1.000  1.000  0.993  1.000  0.992  1.000  5093 
SB  LT  1800  1  0.933  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1580 
SB   TH-RT      1800   3  0.967  0.990  1.000  1.000  0.993  1.000  0,939  1.000  4820 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N 
WB  100   27   2 
CALCULATIONS 
DIR  Sop     Yo 
WB  2704  0.243 


Va 
480 


Vm 
480 


Gu 


VI  t 
29 

Fs 


Pit  No 
0.06   2 

PI 


Vo  Plto 
657  0.35 


Gq 


Pt 


3.055  0.464  0.329  23.551  0.671 


Gf 
042 


El 


Fm 


Fit 


2.422  0.330  0.665 


CAPACITY  ANALYSIS  WORKSHEET 

V    s  v/s  g/C  c  v/c 

790  2771  0.29  0.30  844  0.94 

504  2370  0.21  0.27  631  0.80 

478  1580  0.14  0.15  515  0.93 

2319  5093  0.46  0.49  2479  0.94 

215  1580  0.11  0.15  302  0.71 

896  4820  0.19  0.49  2346  0.38 


DIR 

LN  GROUP 

EB 

LT-TH-RT 

WB 

LT-TH 

NB 

LT 

NB 

TH-RT 

SB 

LT 

SB 

TH-RT 

CRITICAL 

* 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.88  TOTAL  V/C=  0.93 

FOR  THE  NORTHBOUND  PROTECTED/ PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   214  ON  THE  PERMISSIVE  PHASE 

FOR  THE  SOUTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   0  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C   C 


dl 


d2   PF   Delay  LOS  Avg  Q  95%  Q 


EB 

LT-TH-RT 

0.94 

0.30 

100.0 

25.70 

844 

12.66 

0.85 

32.61 

D 

14.5 

21 

WB 

LT-TH 

0.80 

0.27 

100.0 

25.99 

631 

5.00 

0.85 

26.34 

D 

9.8 

11 

NB 

LT 

0.93 

0.64 

100.0 

12.29 

515 

16.60 

1.00 

28.89 

D 

11.3 

12 

NB 

TH-RT 

0.94 

0.49 

100.0 

18.38 

2479 

5.54 

0.85 

20.34 

C 

30.1 

37 

SB 

LT 

0.71 

0.64 

100.0 

9.23 

302 

5.21 

1.00 

14.44 

B 

5.1 

5 

SB 

TH-RT 

0.38 

0.49 

100.0 

12.30 

2346 

0.05 

0.85 

10.50 

B 

11.6 

12 

DIR  Delay  LOS 

EB   32.61   D 

WB   26.34   D 

NB   21.80   C 

SB   11.26   B 

INTERSECTION  DELAY 


=  21.63  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   79.4  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is   3.9  sees  green, 
suggested  timing  phase  2  is  26.6  sees  green, 
suggested  timing  phase  3  is   14.8  sees  green, 
suggested  timing  phase  4  is  48.7  sees  green. 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/COLUMBUS/NEW  DUDLEY 

MASTER  PLAN  DESIGN  -  PM  PEAK  HOUR 

date: 08-13-1989  time: 21: 22: 57 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I7MPPM      GEOMETRICS=P18INT7     SIGNAL=P18INT7 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   274   293 

505 

0   2   0 

0.0  12.0 

0.0 

50 

WB    52   385 

0 

0   2   0 

0.0  12.0 

0.0 

50 

NB   315   984 

3 

13   0 

10.0  11.0 

0.0 

47 

SB   224  1448 

177 

13   0 

10.0  11.0 

0.0 

46 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     5 
N      0     5 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.950   200    N     16.5     3 
.950   200    N     16.5     3 
.950   300    N     15.8     3 
.950   200    N     15.8     3 


PHASINGS 

EASTBOUND 
1   t   r  p 
*   * 


1 
2 
3 

4 


* 
* 


WESTBOUND 
1   t   r   p 


* 


NORTHBOUND 
1   t   r   p 

* 
* 

* 

*   *   * 


SOUTHBOUND  GREEN 
1   t   r   p 

*  9.6 

*  32.1 

*  16.0 

*  *   *      36.3 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR  LTV   THV  RTV 

EB  274   293  505 

WB  52   385  0 

NB  315   984  3 

SB  224  1448  177 


PHF  LTFR  THFR  RTFR 

,950  288   308   532 

950  55   405     0 

950  332  1036     3 

,950  236  1524   186 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP 

EB  LT-TH-RT 

WB  LT-TH 

NB  LT 

NB  TH-RT 

SB  LT 

SB  TH-RT 


FLOW  N 
1128  2 

460 

332 
1039 

236 
1711 


LU  V  Pit 
1.05  1185  0.26 
1.05 
1.00 
1.10  1143 


Prt 
0.47 


483  0.12  0.00 
332  1.00  0.00 
0.00  0.00 
1.00  236  1.00  0.00 
1.10  1882  0.00  0.11 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 
SOUTHBOUND 


OPPOSING  APPROACH 


VOLUMES 

LT    TH    RT 

55   405     0 

288   308   532 

236  1524   186 

332  1036     3 


%  OPPOSING  LEFT  TURN 

LT    TH    RT 

100   100     0 

77    77    77 

100   100   100 

100   100   100 


#  LANES 
LT  TH  RT 
0  2  0 
0  2  0 
13  0 
13    0 


OPPOSING 
VOLUME 

460 

869 
1399 
1039 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt 
EB  LT-TH-RT  1800  2  1.000  0.990  1.000  1.000  1.000  1.000  0.862 
WB  LT-TH  1800  2  1.000  0.990  1.000  1.000  1.000  1.000  1.000 
NB   LT         1800   1  0.933  0.990  1.000  1.000  1.000  1.000  1.000 


Fit  s 
0.894  2748 
0.581  2071 
0.950  1580 


NB 

TH-RT 

1800 

SB 

LT 

1800 

SB 

TH-RT 

1800 

3  0.967  0.990  1.000  1.000  0.993  1.000  0.999  1.000  5129 
1  0.933  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1580 
3  0.967  0.990  1.000  1.000  0.993  1.000  0.973  1.000  4995 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt  Pit  No   Vo  Plto 

WB  100   32   2   460   460    55  0.12   2   869  0.26 

CALCULATIONS 

DIR  Sop    Yo     Gu    Fs    PI     Gq    Pt     Gf       El     Fm   Fit 

WB  2918  0.298   3.222  0.332  0.804  28.834  0.196   0.488     3.392  0.162  0.581 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V    s  v/s  g/C    c  v/c   CRITICAL 

EB   LT-TH-RT  1185  2748  0.43  0.42  1143  1.04      * 

WB   LT-TH      483  2071  0.23  0.32   664  0.73 

NB   LT         332  1580  0.17  0.16   320  1.04      * 

NB  TH-RT     1143  5129  0.22  0.36  1864  0.61 

SB   LT         236  1580  0.10  0.16   391  0.60 

SB  TH-RT     1882  4995  0.38  0.36  1816  1.04      * 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.97  TOTAL  V/C=  1.04 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   0  ON  THE  PERMISSIVE  PHASE 

FOR  THE  SOUTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   71  ON  THE  PERMISSIVE  PHASE 

LEVEL  OF  SERVICE  WORKSHEET 


DIR 

LN  GROUP 

v/c 

g/C 

C 

dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

EB 

LT-TH- 

•RT 

1.04 

0.42 

100.0 

22.78 

1143 

30.13 

0.85 

44.97 

E 

23.2 

43 

WB 

LT-TH 

0.73 

0.32 

100.0 

22.88 

664 

2.79 

0.85 

21.82 

C 

8.7 

9 

NB 

LT 

1.04 

0.52 

100.0 

18.83 

320 

49.33 

1.00 

68.16 

F 

10.1 

20 

NB 

TH-RT 

0.61 

0.36 

100.0 

19.81 

1864 

0.44 

0.85 

17.21 

C 

18.4 

18 

SB 

LT 

0.60 

0.52 

100.0 

12.60 

391 

1.89 

1.00 

14.49 

B 

5.5 

5 

SB 

TH-RT 

1.04 

0.36 

100.0 

24.70 

1816 

25.75 

0.85 

42.88 

E 

35.5 

62 

DIR  Delay  LOS 

EB   44.97   E 

WB   21.82   C 

NB   28.67   D 

SB   39.72   D 

INTERSECTION  DELAY  =  36.16  INTERSECTION  LOS=D 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/ COLUMBUS/ NEW  DUDLEY 

MASTER  PLAN  DESIGN  -  SAT  PEAK  HOUR 

date: 08-13-1989  time:21:27:28 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I7MPS       GEOMETRICS=P18INT7     SIGNAL=P18INT7 

LOCATED  IN  CBD:N 

VOLUME  &  GEOMETRICS 

VOLUMES 
DIR   LT    TH    RT 
EB   239   271 
WB    68   278 
NB   295  1124 
SB   211  1070 


262 

0 

19 

168 


#  OF  LANES 
LT  TH  RT 
0  2  0 
0  2  0 
13  0 
13   0 


LANE  WIDTH 

LT    TH    RT 

0.0  12.0 

0.0  12.0 

10.0  11.0 

10.0  11.0 


0.0 
0.0 
0.0 
0.0 


CROSS 

WALK 

50 

50 

47 

46 


TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     5 
N      0     5 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,890   100    N     16.5     3 
,890   100    N     16.5     3 
,890   100    N     15.8     3 
,890   100    N     15.8     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  *   *   * 

2  *   *   * 

3  * 

4  * 


WESTBOUND 
1  t  r  p 


* 
* 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*  *    7.3 

*  *   29.4 

*  *  20.7 

*  *   *      *   *   *      36.5 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 

LTV   THV   RTV    PHF   LTFR  THFR  RTFR 


DIR 

EB 

WB 

NB 

SB 


239   271  262  .890  269  304  294 

68   278  0  .890  76  312  0 

295  1124  19  .890  331  1263  21 

211  1070  168  .890  237  1202  189 


PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP  FLOW  N    LU     V 

EB   LT-TH-RT  867  2  1.05   911 

WB   LT-TH  389  2 

NB   LT  331  1 

NB   TH-RT  1284  3 

SB   LT  237  1 


1.05 
1.05 
1.00 


Pit   Prt 

0.31  0.34 

408  0.20  0.00 


331  1.00 


1.10  1413  0.00 


0.00 
0.02 


1.00   237  1.00  0.00 


SB   TH-RT 


1391  3  1.10  1530  0.00  0.14 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 
SOUTHBOUND 


OPPOSING  APPROACH 
VOLUMES       %  OPPOSING  LEFT  TURN 
LT    TH    RT         LT    TH    RT 
76   312     0        100   100     0 
269   304   294         80    80    80 


237  1202   189 


331  1263 


21 


100   100   100 
100   100   100 


#  LANES 
LT  TH  RT 
0  2  0 
0  2  0 
13  0 
13    0 


OPPOSING 
VOLUME 

389 

694 
1391 
1284 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt 
EB  LT-TH-RT  1800  2  1.000  0.990  1.000  1.000  1.000  1.000  0.933 
WB  LT-TH  1800  2  1.000  0.990  1.000  1.000  1.000  1.000  1.000 
NB   LT         1800   1  0.933  0.990  1.000  1.000  1.000  1.000  1.000 


Fit  s 
0.890  2959 
0.617  2201 
0.950  1580 


NB  TH-RT 
SB   LT 
SB   TH-RT 


1800  3  0.967  0.990  1.000  1.000  0.993  1.000  0.997  1,000  5116 
1800  1  0.933  0.990  1.000  1.000  1.000  1.000  1.000  0.950  1580 
1800   3  0.967  0.990  1.000  1.000  0.993  1.000  0.973  1,000  4995 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N 
WB  100   29   2 
CALCULATIONS 
DIR  Sop     Yo 
WB  2900  0.239 


Va   Vm  Vlt  Pit  No   Vo  Plto 
389   389    76  0.20   2   694  0.31 

Gu     Fs     PI      Gq     Pt 
7.150  0.441  0.951  22.220  0.049 


Gt  El     Fm   Fit 

0.104     2.549  0.235  0.617 


DIR 

LN  GROUP 

EB 

LT-TH-RT 

WB 

LT-TH 

NB 

LT 

NB 

TH-RT 

SB 

LT 

SB 

TH-RT 

CAPACITY  ANALYSIS  WORKSHEET 

V    s  v/s  g/C    c  v/c   CRITICAL 

911  2959  0.31  0.37  1086  0.84      * 

408  2201  0.19  0.29   646  0.63 

331  1580  0.17  0.21   396  0.84      * 

1413  5116  0.28  0.37  1869  0.76 

237  1580  0.12  0.21   412  0.58 

1530  4995  0.31  0.37  1825  0.84      * 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.79  TOTAL  V/C=  0.84 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   1  ON  THE  PERMISSIVE  PHASE 

FOR  THE  SOUTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
67  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   18  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C 


dl 


d2 


PF   Delay  LOS  Avg  Q  95%  Q 


EB 

LT-TH-RT 

0.84 

0.37 

100.0 

21.99 

1086 

4.20 

0.85 

22.26 

C 

15.2 

17 

WB 

LT-TH 

0.63 

0.29 

lOO.O 

23.27 

646 

1.42 

0.85 

20.99 

C 

7.6. 

8 

NB 

LT 

0.84 

0.57 

100.0 

13.33 

396 

10.10 

1.00 

23.43 

C 

7.3 

7 

NB 

TH-RT 

0.76 

0.37 

100.0 

21.14 

1869 

1.27 

0.85 

19.05 

C 

22.6 

23 

SB 

LT 

0.58 

0.57 

100.0 

10.34 

412 

1.46 

1.00 

11.80 

B 

5.2 

5 

SB 

TH-RT 

0.84 

0.37 

100.0 

22.06 

1825 

2.59 

0.85 

20.96 

C 

24.5 

25 

DIR  Delay  LOS 

EB   22.26   C 

WB   20.99   C 

NB   19.89   C 

SB   19.73   C 

INTERSECTION  DELAY 


=  20.37  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   35.2  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is   7.3 
suggested  timing  phase  2  is  29.4 
suggested  timing  phase  3  is  20.7 


sees  green, 
sees  green, 
sees  green, 
suggested  timing  phase  4  is  36.5  sees  green, 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

PARKER/RUGGLES 

MASTER  PLAN  DESIGN  (W/NO  BUILD  IMPROVEMENTS)  -  AM  PEAK  HOUR 

date: 08-13-1989  time:23 : 01:41 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I8MPAM      GEOMETRICS=P18INT8M    SIGNAL=P18INT8M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    21   734 

106 

0   2   0 

0.0  11.0 

0.0 

48 

WB    57   713 

104 

0   2   0 

0.0  11.0 

0.0 

48 

NB   128   264 

25 

0   10 

0.0  12.0 

0.0 

20 

SB   132   241 

40 

0   10 

0.0  11.0 

0.0 

20 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N     10     0 
Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.930   100    N     16.0     3 
.930   100    N     16.0     3 
.930   100    N      9.0     3 
.930   100    N      9.0     3 


PHASINGS 

EASTBOUND 
1   t   r  p 

1  * 

2  *   *   * 


WESTBOUND 
1   t  r  p 

*   *   * 


NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE/ACT 
Itrpltrp 

*   *   *      *   *   *      47.1  3     A 

*  *   46.9  3     A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB     21   734   106   .930     23  789  114 

WB     57   713   104   .930     61  767  112 

NB    128   264    25   .930    138  284  27 

SB    132   241    40   .930    142  259  43 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP 
EB  LT-TH-RT 
WB  LT-TH-RT 
NB  LT-TH-RT 
SB   LT-TH-RT 


FLOW  N    LU  V   Pit   Prt 

926  2  1.05  972  0.02  0.12 

940  2  1.05  987  0.07  0.12 

448  1  1.00  448  0.31  0.06 

444  1  1.00  444  0.32  0.10 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 
SOUTHBOUND 


OPPOSING  APPROACH 


VOLUMES 

LT    TH    RT 

61   767   112 

23   789   114 

142   259    43 

138   284    27 


%  OPPOSING  LEFT  TURN 
LT  TH  RT 
100  100  100 
100  100  100 
100  100  100 
100   100   100 


#  LANES 
LT  TH  RT 
0  2  0 
0  2  0 
0  10 
0    10 


OPPOSING 
VOLUME 
940 
926 
302 
311 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB  LT-TH-RT 
WB  LT-TH-RT 
NB  LT-TH-RT 
SB   LT-TH-RT 


IDEAL  N 
1800  2 
1800  2 
1800  1 
1800   1 


Fwid    Fhv 
0.967  0.990  1 
0.967  0.990  1 
1.000  0.990  1 
0.967  0.990  1 


Fgr  Fpark  Fbus  Farea   Frt  Fit  s 

,000  1.000  1.000  1.000  0.976  0.822  2763 

,000  1.000  1.000  1.000  0.976  0.726  2443 

,000  1.000  1.000  1.000  0.889  0.740  1173 

,000  1.000  1.000  1.000  0.882  0.726  1103 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR  C  G  N  Va  Vm  Vlt  Pit  No  Vo  Plto 
EB  100  47  2  926  926  23  0.02  2  940  0.07 
WB  100  47  2  940  940  61  0.07  2  926  0.02 
NB  100  47  1  448  311  138  0.31  1  302  0.32 
SB  100  47  1  444  302  142  0.32  1  311  0.31 
CALCULATIONS 

DIR  Sop    Yo     Gu    Fs    PI     Gq    Pt 
EB  3045  0.309  23.184  0.288  0.127  23.709  0.873  ] 
WB  3361  0.275  26.706  0.296  0.312  20.187  0.688 
NB  1489  0.203  33.645  0.686  0.307  13.461  0.693 
SB  1505  0.207  33.339  0.681  0.320  13.768  0.680 


Gf 

El 

Fm 

Fit 

1.013 

3.911 

0.644 

0,822 

4.317 

3.796 

0.452 

0.726 

4.133 

1.640 

0.740 

0.740 

3.957 

1.653 

0.726 

0.726 

CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 
EB  LT-TH-RT 
WB  LT-TH-RT 
NB  LT-TH-RT 
SB   LT-TH-RT 


V  s  v/s  g/C  c  v/c 
972  2763  0.35  0.47  1296  0.75 
987  2443  0.40  0.47  1146  0.86 
448  1173  0.38  0.47  553  0.81 
444  1103  0.40  0.47   520  0.85 


CRITICAL 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.81  TOTAL  V/C=  0.86 

LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 
EB   LT-TH-RT  0.75  0.47  100.0 
WB   LT-TH-RT  0.86  0.47  100.0 
NB   LT-TH-RT  0.81  0.47  100.0 
SB   LT-TH-RT  0.85  0.47  100.0 


dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

16.53 

1296 

1.74 

0.85 

15.53   C   13.7 

14 

17.98 

1146 

4.89 

0.85 

19.44   C   13.9 

16 

17.21 

553 

6.21 

0.85 

19.91   C    6.6 

8 

17.80 

520 

9.16 

0.85 

22.92   C    6.5 

9 

DIR  Delay  LOS 

EB   15.53   C 

WB   19.44   C 

NB   19.91   C 

SB   22  92   C 

INTERSECTION  DELAY 


=  18.72  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   39.7  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  4  6.9  sees  green, 
suggested  timing  phase  2  is  47.1  sees  green, 


3.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

PARKER/RUGGLES 

MASTER  PLAN  DESIGN  (W/NO  BUILD  IMPROVEMENTS)  -  PM  PEAK  HOUR 

date: 08-13-1989  time:23 : 13 :56 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I8MPPM      GEOMETRICS=P18INT8M    SIGNAL=P18INT8M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    32   874 

115 

0   2   0 

0.0  11.0 

0.0 

48 

WB    34  1000 

103 

0   2   0 

0.0  11.0 

0.0 

48 

NB    99   182 

33 

0   10 

0.0  12.0 

0.0 

20 

SB   168   269 

28 

0   10 

0.0  11.0 

0.0 

20 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N     10     0 
Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.970   100    N     16.0     3 
.970   100    N     16.0     3 
.970   100    N      9.0     3 
.970   100    N      9.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  *   *   * 


WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE/ACT 
Itrpltrpltrp 

****      ***      42.2  3     A 

*   *   *  *  *   51.8  3     A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB     32   874   115   .970     33   901  119 

WB     34  1000   103   .970     35  1031  106 

NB     99   182    33   .970    102   188  34 

SB    168   269    28   .970    173   277  29 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP 
EB  LT-TH-RT 
WB  LT-TH-RT 
NB  LT-TH-RT 
SB   LT-TH-RT 


FLOW  N 


LU 


Pit   Prt 


1053  2  1.05  1105  0.03  0.11 
1172  2  1.05  1231  0.03  0.09 


324  1  1.00 
479  1  1.00 


324  0.32  0.11 
479  0.36  0.06 


tiOSTON  RCDEV    OPWlNT  ADTHQRJTY 

City  Hoi-  •  i>oom  ^12 

Boston,  I'Asas.       02201 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 
SOUTHBOUND 


OPPOSING  APPROACH 


VOLUMES 

LT    TH    RT 

35  1031   106 

33   901   119 

173   277    29 

102   188    34 


%  OPPOSING  LEFT  TURN 
LT  TH  RT 
100  100  100 
100  100  100 
100  100  100 
100   100   100 


#  LANES 
LT   TH 
0    2 


0 
0 
0 


2 

1 
1 


RT 
0 
0 
0 
0 


OPPOSING 
VOLUME 
1172 
1053 

306 

222 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB  LT-TH-RT 
WB  LT-TH-RT 
NB  LT-TH-RT 
SB   LT-TH-RT 


IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
1800  2  0.967  0.990  1.000  1.000  1.000  1.000  0.978  0.672  2266 
1800  2  0.967  0.990  1.000  1.000  1.000  1.000  0.982  0.739  2502 
1800  1  1.000  0.990  1.000  1.000  1.000  1.000  0.881  0.701  1100 
1800   1  0.967  0.990  1.000  1.000  1.000  1.000  0.889  0.779  1193 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C 

G   N 

Va    Vm  VI  t 

EB  100 

52   2 

1053  1053    33 

WB  100 

52   2 

1172  1172    35 

NB  100 

42   1 

324   222   102 

SB  100 

42   1 

479   306   173 

CALCULATIONS 

DIR  Sop 

Yo 

Gu     Fs 

EB  3200 

0.366 

23.948  0.142  0 

WB  2960 

0.356 

25.210  0.217  0 

NB  1512 

0.203 

27.513  0.684  0 

SB  1496 

0.148 

32.136  0.736  0 

Pit  No  Vo  Plto 
0.03  2  1172  0.03 
0.03  2  1053  0.03 
0.32  1  306  0,36 
0.36   1   222  0,32 

PI      Gq     Pt 

237  27,859  0.763 

,185  26,597  0,815 

315  14,680  0,685 

361  10,058  0.639 


Gf  El     Fm    Fit 

6.303  7.900  0.345  0,672 

8.221  5.181  0.479  0.739 

4.074  1.646  0,701  0.701 

3.165  1,528  0.779  0,779 


CAPACITY  ANALYSIS  WORKSHEET 


V  s  v/s  g/C  c  v/c 
LT-TH-RT  1105  2266  0,49  0,52  1174  0,94 
WB  LT-TH-RT  1231  2502  0,49  0.52  1296  0.95 
NB  LT-TH-RT  324  1100  0.29  0.42  464  0.70 
479  1193  0.40  0.42   504  0.95 


DIR  LN  GROUP 
EB 


SB   LT-TH-RT 


CRITICAL 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.89  TOTAL  V/C=  0.95 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 
EB   LT-TH-RT  0.94  0.52  100.0 
WB   LT-TH-RT  0.95  0.52  100,0 
NB   LT-TH-RT  0,70  0,42  100.0 


dl     c 

17.23  1174 

17.37  1296 
17.99   464 


d2  PF  Delay  LOS  Avg  Q 

10.60  0.85  23.66   C   14.1 

10.77  0.85  23.92   C   15,7 

3.15  0.85  17.97   C    5.2 


SB   LT-TH-RT  0,95  0,42  100,0   21,22   504 

DIR  Delay  LOS 

EB   23.66   C 

WB   23,92   C 

NB   17,97   C 

SB   35,69   D 

INTERSECTION  DELAY  =  25,01  INTERSECTION  LOS=D 


20.76  0.85 


35.69 


8.6 


95%  Q 
22 
24 
6 

15 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100,0  SECONDS 

FOR  A  V/C  RATIO  OF  ,95  THE  CYCLE  SHOULD  BE  101,1  SECONDS 

for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is  42.3  sees  green,    3.0  sees  yellow  +  red  clear 

suggested  timing  phase  2  is   51.7  sees  green,    3,0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

PARKER/RUGGLES 

MASTER  PLAN  DESIGN  (W/NO  BUILD  IMPROVEMENTS)  -  SAT  PEAK  HOUR 

date:  08-13-1989  tiine:23  :21:43 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I8MPS       GEOMETRICS=P18INT8M    SIGNAL=P18INT8M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB     7   522 

35 

0   2   0 

0.0  11.0 

0.0 

48 

WB    25   553 

107 

0   2   0 

0.0  11.0 

0.0 

48 

NB    45   118 

36 

0   10 

0.0  12.0 

0.0 

20 

SB   141   224 

14 

0   10 

0.0  11.0 

0.0 

20 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N     10     0 
Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
880    50    N     16.0     3 
880    50    N     16.0     3 
880    50    N      9.0     3 
880    50    N      9.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  *   *   * 


WESTBOUND 
1   t   r  p 
* 
*   *   * 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 
*   *   *     *   *   *     52.0 
*  *   42.0 


Y+R  PRE/ACT 


3 
3 


A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF   LTFR  THFR 

RTFR 

EB      7   522 

35 

.880      8   593 

40 

WB     25   553 

107 

.880     28   628 

122 

NB     45   118 

36 

.880     51   134 

41 

SB    141   224 

14 

.880    160   255 

16 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT-TH-RT 

641 

2  1.05   673  0.01 

0.06 

WB   LT-TH-RT 

778 

2  1.05   817  0.04 

0.16 

NB   LT-TH-RT 

226 

1  1.00   226  0.23 

0.18 

SB   LT-TH-RT 

431 

1  1.00   431  0.37 

0.04 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

1 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES      %  OPPOSING  LEFT  TURN 

#  : 

LANES      OPPOSING 

LT 

TH    RT 

LT    TH 

RT 

LT 

TH 

RT 

VOLUME 

EASTBOUND 

28 

628   122 

100   100 

100 

0 

2 

0 

778 

WESTBOUND 

8 

593    40 

100   100 

100 

0 

2 

0 

641 

NORTHBOUND 

160 

255    16 

100   100 

100 

0 

1 

0 

270 

SOUTHBOUND 

51 

134    41 

100   100 

100 

0 

1 

0 

175 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL 

N   Fwid    Fhv 

Fgr  Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB   LT-TH-RT 

1800 

2  0.967  0.990  1. 

,000  1.000 

1.000 

1. 

,000  0 

.989 

0.958 

3264 

WB   LT-TH-RT 

1800 

2  0.967  0.990  1. 

,000  1.000 

1.000 

1. 

,000  0 

.973 

0.922 

3090 

NB   LT-TH-RT 

1800 

1  1.000  0.990  1. 

,000  1.000 

1.000 

1. 

,000  0 

.871 

0.851 

1321 

SB   LT-TH-RT 

1800 

1  0.967  0.990  1. 

,000  1.000 

1.000 

1. 

,000  0 

.894 

0.855 

1318 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N 

Va   Vm 

Vlt 

Pit 

No 

Vo 

Plto 

EB  100   42   2 

641   641 

8 

0.01 

2 

778 

0.04 

WB  100   42   2 

778   778 

28 

0.04 

2 

641 

0.01 

NB  100   52   1 

226   175 

51 

0,23 

1 

270 

0.37 

SB  100   52   1 

431   270 

160 

0.37 

1 

175 

0.23 

CALCULATIONS 

DIR  Sop     Yo 

Gu 

Fs 

PI 

Gq 

Pt 

EB  3428  0.227  25.009  0.388  0.049  17.026  0.951  13.501 
WB  3517  0.182  29.120  0.474  0.120  12.916  0.880 
NB  1532  0.176  41.669  0.706  0.226  10.295  0.774 
SB  1587  0.110  46.011  0.766  0.372   5.953  0.628 


Gf 

El 

Fm 

Fit 

3.501 

2.896 

0.915 

0.958 

8.235 

2.371 

0.844 

0.922 

5.015 

1.594 

0.851 

0.851 

2.531 

1.469 

0.855 

0.855 

CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 
EB  LT-TH-RT 
WB  LT-TH-RT 
NB  LT-TH-RT 
SB   LT-TH-RT 


V    s  v/s 
673  3264  0.21 


g/c 


0.42  1372  0.49 


C   V/c   CRITICAL 


817  3090  0.26  0.42  1299  0.63 
226  1321  0.17  0.52  686  0.33 
431  1318  0.33  0.52   685  0.63 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.59  TOTAL  V/C=  0.63 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 
EB   LT-TH-RT  0.49  0.42  100.0 
WB   LT-TH-RT  0.63  0.42  100.0 
NB   LT-TH-RT  0.33  0.52  100.0 
SB   LT-TH-RT  0.63  0.52  100.0 


dl     c 
16.08  1372 
17.36  1299 


10.58 
13.03 


686 
685 


d2 


PF 


0.23  0.85 
0.71  0.85 
0.11  0.85 
1.32  0.85 


Delay  LOS  Avg  Q   95%  Q 

13.87   B   10.3    10 

15.35   C   12.5    13 

9.08   B    3.0     3 

12.20   B    5.7     6 


DIR  Delay  LOS 

EB   13.87   B 

WB   15.35   C 

NB    9.08   B 

SB   12.20   B 

INTERSECTION  DELAY 


=  13.59  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


15.9  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

COLUMBUS/MELNEA  CASS/BUS  DRIVE 

MASTER  PLAN  DESIGN  (NO  TREMONT  ACCESS)  -  AM  PEAK  HOUR 

date: 08-18-1989  time: 10: 17: 51 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I9MPNAM     GEOMETRICS=P18I9 

LOCATED  IN  CBD:N 


SIGNAI,=P18I9 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0     2 

0 

0   10 

0.0  15.0   0.0 

32 

WB   397    21 

760 

Oil 

0.0  12.0  12.0 

26 

NB     0    18 

100 

Oil 

0.0  12.0  12.0 

26 

SB     0   286 

50 

0   2   0 

0.0  12.0   0.0 

52 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADiT  PARK 
DIR  GRADE  %HV    Y/N  MOVES  BUSES 
EB   0.0%  %100.0%    N      0     0 
WB   0.0%  15.0%    N      0     0 
NB   0.0%   2.0%    N     10     0 
SB   0.0%   2.0%    Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.950   100    N     12.0     3 
,950    50    N     12.0     4 
,950   100    N     17.0     3 
950   100    N     17.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 
1 

2  * 

3  *   *   * 


WESTBOUND 
1   t   r   p 

* 

*   *   * 


NORTHBOUND 
1   t   r   p 


SOUTHBOUND  GREEN 
1   t   r   p 

*   *      20.8 

10.2 

*   60.0 


Y+R  PRE/ACT 


3 
3 
3 


A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0 

2 

0 

.950 

0 

2 

0 

WB 

397 

21 

760 

.950 

418 

22 

800 

NB 

0 

18 

100 

.950 

0 

19 

105 

SB 

0 

286 

50 

.950 

0 

301 

53 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

EB 

TH 

2 

1  1.00 

2 

0.00 

0.00 

WB 

LT-TH 

440 

1  1.00 

440 

0.95 

0.00 

WB 

RT 

800 

1  1.00 

800 

0.00 

1.00 

NB 

TH 

19 

1  1.00 

19 

0.00 

0.00 

NB 

RT 

105 

1  1.00 

105 

0.00 

1.00 

SB 

TH-RT 

354 

2  1.05 

371 

0.00 

0.15 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
WESTBOUND  0     2     0        100   100   100 


#  LANES 
LT   TH   RT 
0    10 


OPPOSING 
VOLUME 
2 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 

EB  TH 

WB  LT-TH 

WB  RT 

NB  TH 

NB  RT 

SB  TH-RT 


IDEAL  N   Fwid 


Fhv 


Fbus  Farea 


1800 
1800 
1800 
1800 
1800 
1800 


1 
1 
1 
1 
1 
2 


Fgr  Fpark 

1.100  0.667  1.000  1.000  1.000  1.000  1.000 
1.000  0.930  1.000  1.000  1.000  1.000  1.000 
1.000  0.930  1.000  1.000 


Frt    Fit 


1.000 
1.000 


1.000  1.000  0.815 

1.000  1.000  1.000  1.000 

990  1.000  1.000  1.000  1.000  0.826 

990  1.000  1.000  1.000  1.000  0.978 


1.000    0.990    1.000 


1. 
0. 
1. 
1. 
1. 
1. 


000  1320 
850  1423 
000  1364 
000  1782 
000  1472 
000  3485 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 


INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt 

WB  100   60   1   440   822   418 

CALCULATIONS 

DIR  Sop     Yo      Gu     Fs 

WB  1800  0.001  59.975  0.874  0 


Pit  No 
0.95   1 


Vo  Plto 
2  0.00 


PI      Gq     Pt      Gf 
,950   0.047  0.050   0.007 


El     Fm    Fit 
1.288  0.850  0.850 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 

EB  TH 

WB  LT-TH 

WB  RT 

NB  TH 

NB  RT 

SB  TH-RT 


V    s  v/s   g/C  c  v/c 

2  1320  0.00  0.60  792  0.00 

440  1423  0.31  0.60  854  0.52 

800  1364  0.59  0.84  1143  0.70 

19  1782  0.01  0.10  182  0.10 

105  1472  0.07  0.10  151  0.70 

371  3485  0.11  0.21  723  0.51 


CRITICAL 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.66  TOTAL  V/C=  0.70 


LEVEL  OF  SERVICE  WORKSHEET 


DIR  LN  GROUP 

EB  TH 

WB  LT-TH 

WB  RT 

NB  TH 

NB  RT 

SB  TH-RT 


v/c  g/C  C 
0.00  0.60  100.0 
0.52  0.60  100.0 
0.70  0.84  100.0 
0.10  0.10  100.0 
0.70  0.10  100.0 
0.51  0.21  100.0 


dl 

6.08 

8.79 

2.42  1143 
30.95  182 
32.98 
26.71 


c 

792 

854 


151 
723 


d2 


PF   Delay  LOS  Avg  Q  95%  Q 


0.00  0.85 
0.45  0.62 
1.35  0.67 
0.01  0.85 
8.88  0.85 
0.53  0.85 


5.17 

5.73 

2,52 

26.32 

35.58 

23.15 


B 
B 
A 
D 
D 
C 


0. 
4. 
3, 
0, 
2. 
7. 


1 
5 
4 
1 
4 
8 


DIR  Delay  LOS 

EB   5.17   B 

WB   3.66  A 

NB   34.17   D 

SB   23.15   C 

INTERSECTION  DELAY 


=  10.01  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   19.5  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  20.7  sees  green, 
suggested  timing  phase  2  is   10.2  sees  green, 
suggested  timing  phase  3  is  60.1  sees  green. 


3.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

COLUMBUS/MELNEA  CASS/ BUS  DRIVE 

MASTER  PLAN  DESIGN  (NO  TREMONT  ACCESS)  -  PM  PEAK  HOUR 

date: 08-18-1989  time: 10:29:40 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I9MPNPM     GEOMETRICS=P18I9 

LOCATED  IN  CBD:N 


SIGNAL=P18I9 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0     1 

0 

0   10 

0.0  15.0   0.0 

32 

WB   152    24 

298 

Oil 

0.0  12.0  12.0 

26 

NB     0    51 

393 

Oil 

0.0  12.0  12.0 

26 

SB     0   783 

49 

0   2   0 

0.0  12.0   0.0 

52 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 
DIR  GRADE  %HV    Y/N  MOVES  BUSES 
EB   0.0%  %100.0%    N      0     0 
WB   0.0%  15.0%    N      0     0 
NB   0.0%   2.0%    N     10     0 
SB   0.0%   2.0%    Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.930   100    N     12.0     3 
,930    50    N     12.0     4 
,930   100    N     17.0     3 
,930   100    N     17.0     3 


PHASINGS 

EASTBOUND 
1   t   r  p 
1 

2  * 

3  *   *   * 


WESTBOUND 
1  t  r  p 

*  *  * 


NORTHBOUND 
1   t   r   p 

*   * 


SOUTHBOUND  GREEN 
1   t   r   p 

*   *      36.3 

39.2 

*   15.4 


Y+R  PRE/ACT 


3 
3 
3 


A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0 

1 

0 

.930 

0 

1 

0 

WB 

152 

24 

298 

.930 

163 

26 

320 

NB 

0 

51 

393 

.930 

0 

55 

423 

SB 

0 

783 

49 

.930 

0 

842 

53 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

EB 

TH 

1 

1  1.00 

1 

0.00 

0.00 

WB 

LT-TH 

189 

1  1.00 

189 

0.86 

0.00 

WB 

RT 

320 

1  1.00 

320 

0.00 

1.00 

NB 

TH 

55 

1  1.00 

55 

0.00 

0.00 

NB 

RT 

423 

1  1.00 

423 

0.00 

1.00 

SB 

TH-RT 

895 

2  1.05 

939 

0.00 

0.06 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
WESTBOUND  0     10        100   100   100 


#  LANES 
LT   TH   RT 
0    10 


OPPOSING 
VOLUME 

1 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP   IDEAL  N   Fwid 


Fhv 


EB  TH 

WB  LT-TH 

WB  RT 

NB  TH 

NB  RT 

SB  TH-RT 


Fgr  Fpark  Fbus  Farea   Frt   Fit 


1800  1  1.100  0.667  1.000  1.000  1.000  1.000  1.000  1.000  1320 

1800  1  1.000  0.930  1.000  1.000  1.000  1.000  1.000  1.000  1674 

1800  1  1.000  0.930  1.000  1.000  1.000  1.000  0.836  1.000  1399 

1800  1  1.000  0.990  1.000  1.000  1.000  1.000  1.000  1.000  1782 

1800  1  1.000  0.990  1.000  1.000  1.000  1.000  0.826  1.000  1472 

1800  2  1.000  0.990  1.000  1.000  1.000  1.000  0.991  1.000  3533 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR  C   G  N   Va   Vm 

WB  100   15   1   189   346 

CALCULATIONS 

DIR  Sop     Yo      Gu     Fs 

WB  1800  0.001  15.395  0.874  0 


Vlt   Pit  No 
163  0.86   1 


PI 
864 


Vo  Plto 
1  0.00 


Gq 
0.051  0 


Pt 
136 


Gf 
0.016 


El 
1.287 


Fm   Fit 
,000  1.000 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


s  v/s  g/C    c  v/c  CRITICAL 


EB   TH 

1  1320  0.00  0. 

.15   204  0.01 

WB   LT-TH 

189  1674  0.11  0, 

.15   259  0.73 

* 

WB  RT 

320  1399  0.23  0. 

.55   767  0.42 

NB  TH 

55  1782  0.03  0, 

.39   699  0.08 

NB  RT 

423  1472  0.29  0, 

,39   577  0.73 

* 

SB  TH-RT 

939  3533  0.27  0, 

.36  1284  0.73 

* 

CYCLE=100.0 

LOST=  9.0   SUM  V/S  CRIT=  0.67 

TOTAL 

V/C= 

0.73 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP 

v/c   g/C    C 

dl     c 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

EB  TH 

0.01  0.15  100.0 

27.19   204 

0.00 

0.85 

23.11 

C 

0.0 

1 

WB   LT-TH 

0.73  0.15  100.0 

30.63   259 

6.87 

0.68 

25.60 

D 

4.4 

5 

WB   RT 

0.42  0.55  100.0 

10.08   767 

0.23 

0.62 

6.39 

B 

4.0 

4 

NB   TH 

0.08  0.39  100.0 

14.48   699 

0.00 

0.85 

12.31 

B 

0.9 

1 

NB   RT 

0.73  0.39  100.0 

19.69   577 

3.28 

0.85 

19.53 

C 

7.1 

8 

SB  TH-RT 

0.73  0.36  100.0 

20.98  1284 

1.53 

0.85 

19.13 

C 

15.8 

16 

DIR  Delay  LOS 

EB   23.11   C 

WB   13.52   B 

NB   18.70   C 

SB   19 . 13   C 

INTERSECTION  DELAY 


=  17.54  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


30.1  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

COLUMBUS/MELNEA  CASS/BUS  DRIVE 

MASTER  PLAN  DESIGN  (NO  TREMONT  ACCESS)  -  SAT  PEAK  HOUR 

date: 08-18-1989  time: 10: 58:22 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I9MPNS      GEOMETRICS=P18I9       SIGNAL=P18I9 

LOCATED  IN  CBD:N 


VOLl 

JME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR 

LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB 

0     1 

0 

0   10 

0.0  15.0   0.0 

32 

WB 

136     8 

287 

Oil 

0.0  12.0  12.0 

26 

NB 

0    19 

161 

Oil 

0.0  12.0  12.0 

26 

SB 

0   410 

68 

0   2   0 

0.0  12.0   0.0 

52 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 
DIR  GRADE  %HV    Y/N  MOVES  BUSES 
EB   0.0%  %100.0%    N      0     0 
WB   0.0%  15.0%    N      0     0 
NB   0.0%   2.0%    N     10     0 
SB   0.0%   2.0%    Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.950   100    N     12.0     3 
,950    50    N     12.0     4 
,950   100    N     17.0     3 
,950   100    N     17.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 
1 

2  * 

3  *   *   * 


WESTBOUND 
1   t   r  p 

* 
*   *   * 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*  *   *      38.1 
*   *  29.0 

*  *   23.9 


Y+R  PRE/ACT 


3 
3 
3 


A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 


PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV 

THV   RTV 

PHF 

LTFR 

THFR 

RTFR 

EB      0 

1     0 

.950 

0 

1 

0 

WB    136 

8   287 

.950 

143 

8 

302 

NB      0 

19   161 

.950 

0 

20 

169 

SB      0 

410    68 

.950 

0 

432 

72 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP   FLOW 

N    LU 

V 

Pit 

Prt 

EB   TH 

1 

1  1.00 

1 

0.00 

0.00 

WB   LT-TH 

152 

1  1.00 

152 

0.94 

0.00 

WB   RT 

302 

1  1.00 

302 

0.00 

1.00 

NB   TH 

20 

1  1.00 

20 

0.00 

0.00 

NB   RT 

169 

1  1.00 

169 

0.00 

1.00 

SB   TH-RT 

503 

2  1.05 

528 

0.00 

0.14 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
WESTBOUND  0     10        100   100   100 


#  LANES 
LT   TH   RT 
0    10 


OPPOSING 
VOLUME 

1 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN  GROUP 

IDEAL 

N 

EB 

TH 

1800 

1 

WB 

LT-TH 

1800 

1 

WB 

RT 

1800 

1 

NB 

TH 

1800 

1 

NB 

RT 

1800 

1 

SB 

TH-RT 

1800 

2 

Fwid   Fhv   Fgr  Fpark  Fbus  Farea 
1.100  0.667  1.000 
1.000  0.930  1.000 
l.OdO  0.930  1.000  1.000  1.000 
1.000  0.990  1.000  1.000  1.000 
1.000  0.990  1.000 


1.000    1.000 
1.000    1.000 


1.000  1.000 


Frt  Fit  s 
000  1.000  1.000  1320 
000  1.000  0.948  1588 
000  0.832  1.000  1392 
000  1.000  1.000  1782 
000  0.826  1.000  1472 


1800   2  1.000  0.990  1.000  1.000  1.000  1.000  0.979  1.000  3488 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N 

Va   Vm  VI  t 

Pit  No    Vo 

Plto 

WB  100   24   1 

152   311   143 

0.94   1     1 

0.00 

CALCULATIONS 

DIR  Sop     Yo 

Gu     Fs 

PI      Gq 

Pt      Gf 

WB  1800  0.001 

23.886  0.874  0, 

.944   0.045  0. 

.056   0.007 

El     Fm    Fit 
1.287  0.948  0.948 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP  V    s  v/s   g/C  c  v/c   CRITICAL 

EB   TH  1  1320  0.00  0.24  316  0.00 

WB   LT-TH  152  1588  0.10  0.24  380  0.40      * 

WB   RT  302  1392  0.22  0.65  906  0.33 

NB   TH  20  1782  0.01  0.29  516  0.04 

NB   RT  169  1472  0.12  0.29  426  0.40      * 

SB   TH-RT  528  3488  0.15  0.38  1329  0.40      * 

CYCLE=100.0   LOST=  9.0   SUM  V/S  CRIT=  0.36  TOTAL  V/C=  0.40 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c  g/C   C     dl  c  d2   PF  Delay  LOS  Avg  Q  95%  Q 

EB   TH        0.00  0.24  100.0  22.01  316  0.00  0.85  18.71  C  0.0  1 

WB   LT-TH     0.40  0.24  100.0  24.31  380  0.38  0.62  15.31  C  3.2  3 

WB   RT        0.33  0.65  100.0    5.93  906  0.08  0.62  3.73  A  2.9  3 

NB   TH        0.04  0.29  100.0  19.39  516  0.00  0.85  16.49  C  0.4  1 

NB   RT        0.40  0.29  100.0  21.67  426  0.33  0.85  18.70  C  3.3  3 

SB   TH-RT     0.40  0.38  100.0  17.15  1329  0.11  0.85  14.67  B  8.7  9 

DIR  Delay  LOS 

EB   18.71   C 

WB    7.60   B 

NB   18.47   C 

SB   14.67   B 

INTERSECTION  DELAY  =  12.55  INTERSECTION  LOS=B 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   14.5  SECONDS 

for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is  38.1  sees  green,    3.0  sees  yellow  +  red  clear 

suggested  timing  phase  2  is   28.9  sees  green,    3.0  sees  yellow  +  red  clear 

suggested  timing  phase  3  is   24.0  sees  green,    3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

COLUMBUS/MELNEA  CASS/ BUS  DRIVE 

MASTER  PLAN  DESIGN  (TREMONT  RGT  IN/OUT)  -  AM  PEAK  HOUR 

date: 08-18-1989  time: 10: 52 : 33 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I9MPRAM     GEOMETRICS=P18I9       SIGNAL=P18I9 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0     2 

0 

0   10 

0.0  15.0   0.0 

32 

WB   340    21 

760 

Oil 

0.0  12.0  12.0 

26 

NB     0    18 

64 

Oil 

0.0  12.0  12.0 

26 

SB     0   286 

110 

0   2   0 

0.0  12.0   0.0 

52 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 
DIR  GRADE  %HV    Y/N  MOVES  BUSES 
EB   0.0%  %100.0%    N      0     0 
WB   0.0%  15.0%    N      0     0 
NB   0.0%   2.0%    N     10     0 
SB   0.0%   2.0%    Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.950   100    N     12.0     3 
,950    50    N     12.0     4 
,950   100    N     17.0     3 
,950   100    N     17.0     3 


PHASINGS 

EASTBOUND 
1   t   r  p 
1 

2  * 

3  *   *   * 


WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE/ACT 
Itrpltrpltrp 

*  *     *   *     27.5    3    A 

*      *   *  6.8    3     A 

*   *   *  *  *   56.7    3     A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0 

2 

0 

.950 

0 

2 

0 

WB 

340 

21 

760 

.950 

358 

22 

800 

NB 

0 

18 

64 

.950 

0 

19 

67 

SB 

0 

286 

110 

.950 

0 

301 

116 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

EB 

TH 

2 

1  1.00 

2 

0.00 

0.00 

WB 

LT-TH 

380 

1  1.00 

380 

0.94 

0.00 

WB 

RT 

800 

1  1.00 

800 

0.00 

1.00 

NB 

TH 

19 

1  1.00 

19 

0.00 

0.00 

NB 

RT 

67 

1  1.00 

67 

0.00 

1.00 

SB 

TH-RT 

417 

2  1.05 

438 

0.00 

0.28 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
WESTBOUND  0     2     0        100   100   100 


#  LANES 
LT   TH   RT 
0    10 


OPPOSING 
VOLUME 
2 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 

EB  TH 

WB  LT-TH 

WB  RT 

NB  TH 

NB  RT 

SB  TH-RT 


IDEAL  N 


1800 
1800 
1800 
1800 
1800 
1800 


Fwid   Fhv   Fgr  Fpark  Fbus  Farea 
1.100  0.667  1.000  1.000  1.000  1.000 


1.000  0.930  1.000  1.000  1.000  1 
1.000  0.930  1.000  1.000  1.000  1 
1.000  0.990  1.000  1.000  1.000  1 
1.000  0.990  1.000  1.000  1.000  1 
1.000    0.990    1.000    1.000    1.000    1 


000 


Frt   Fit    s 
1.000  1.000  1320 
0.855  1431 
1, 


1.000 
000  0.818 
000  1.000 
000  0.826 
000  0.958 


000  1370 
000  1782 
000  1472 
000  3416 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 


INPUT  VARIABLES 

DIR   C    G   N    Va    Vm  Vlt   Pit  No 

WB  100   57   1   380   822   358  0.94   1 

CALCULATIONS 

DIR  Sop     Yo      Gu     Fs     PI 


WB  1800  0.001  56.646  0.874  0.942 


Vo  Plto 
2  0.00 


Gq     Pt      Gf 
0.051  0.058   0.009 


El     Fm    Fit 
1.288  0.855  0.855 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 

EB  TH 

WB  LT-TH 

WB  RT 

NB  TH 

NB  RT 

SB  TH-RT 


V    s  v/s 
2  1320  0.00 
380  1431  0 
800  1370  0 


g/C    c  v/c 

0.57   748  0.00 

27  0.57   811  0.47 

58  0.87  1194  0.67 

122 


19  1782  0.01  0.07   122  0.16 

67  1472  0.05  0.07   101  0.67 

438  3416  0.13  0.27   938  0.47 


CRITICAL 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.63  TOTAL  V/C=  0.67 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C 


EB 
WB 
WB 
NB 
NB 
SB 


TH 

LT-TH 

RT 

TH 

RT 

TH-RT 


0.00  0.57  100.0 

0.47  0.57  100.0 

0.67  0.87  100, 

0.16  0.07  100, 


0 
0 


0.67  0.07  100.0 


dl 

7 

9 

1.51  1194 
33.33  122 
34.56 


,14 
,70 


748 
811 


101 


d2 

0.00 

0 


PF   Delay  LOS  Avg  Q  95%  Q 


1, 
0, 


0.47  0.27  100.0   22.93   938 


10.35 
0.28 


0.85 
33  0.62 
04  0.65 
0.85 
0.85 
0.85 


05 


6.07 

6.22 

1.67 

28.38 

38.17 

19.73 


B 
B 
A 
D 
D 
C 


0.0 
4.6 


2, 

0, 
1, 
8, 


1 
5 
3 
1 
3 
8 


DIR  Delay  LOS 

EB   6.07   B 

WB    3.13   A 

NB   36.02   D 

SB   19 .73   C 

INTERSECTION  DELAY  = 


9.06  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   17.8  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  27.4  sees  green, 
suggested  timing  phase  2  is   6.8  sees  green, 
suggested  timing  phase  3  is   56.8  sees  green. 


3.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

COLUMBUS/MELNEA  CASS/BUS  DRIVE 

MASTER  PLAN  DESIGN  (TREMOUT  RGT  IN/OUT)  -  PM  PEAK  HOUR 

date: 08-18-1989  time: 11: 05:21 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I9MPRPM     GEOMETRICS=P18I9       SIGNAL=P18I9 

LOCATED  IN  CBDrN 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0     1 

0 

0   10 

0.0  15.0   0.0 

32 

WB   132    24 

298 

Oil 

0.0  12.0  12.0 

26 

NB     0    51 

255 

oil 

0.0  12.0  12.0 

26 

SB     0   643 

185 

0   2   0 

0.0  12.0   0.0 

52 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 
DIR  GRADE  %HV    Y/N  MOVES  BUSES 
EB   0.0%  %100.0%    N      0     0 
WB   0.0%  15.0%    N      0     0 
NB   0.0%   2.0%    N     10     0 
SB   0.0%   2.0%    Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.930   100    N     12.0     3 
930    50    N     12.0     4 
,930   100    N     17.0     3 


.930   100 


N 


17.0 


PHASINGS 

EASTBOUND 
1   t   r   p 
1 

2  * 

3  *   *   * 


WESTBOUND 
1  t  r  p 


NORTHBOUND 
1   t   r  p 


SOUTHBOUND  GREEN 
1   t   r   p 

*   *      44.3 

30.4 

*   16.3 


Y+R  PRE/ACT 


A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0 

1 

0 

.930 

0 

1 

0 

WB 

132 

24 

298 

.930 

142 

26 

320 

NB 

0 

51 

255 

.930 

0 

55 

274 

SB 

0 

643 

185 

.930 

0 

691 

199 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

EB 

TH 

1 

1  1.00 

1 

0.00 

0.00 

WB 

LT-TH 

168 

1  1.00 

168 

0.85 

0.00 

WB 

RT 

320 

1  1.00 

320 

0.00 

1.00 

NB 

.TH 

55 

1  1.00 

5^ 

0.00 

0.00 

NB 

RT 

274 

1  1.00 

274 

0.00 

1.00 

SB 

TH-RT 

890 

2  1.05 

935 

0.00 

0.22 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 


BEING  OPPOSED 

VOLUMES       %  OPPOSING  T.EFT  TURN     #  LANES      OPPOSING 

LT 

TH    RT         LT 

TH 

RT 

LT   TH 

RT 

VOLUME 

WESTBOUND 

0 

1     0        100 

100 

100 

0    1 

0 

1 

SATURATION 

FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL 

N  Fwid   Fhv   Fgr 

Fpark 

Fbus 

Farea   Frt 

Fit 

s 

EB   TH 

1800 

1  1.100  0.667  1.000 

1.000 

1.000 

1.000  1.000 

1.000 

1320 

WB   LT-TH 

1800 

1  1.000  0.930  1.000 

1.000 

1.000 

1.000  1.000 

1.000 

1674 

WB   RT 

1800 

1  1.000  0.930  1.000 

1.000 

1.000 

1.000  0.837 

1.000 

1402 

NB   TH 

1800 

1  1.000  0.990  1.000 

1.000 

1.000 

1.000  1.000 

1.000 

1782 

NB   RT 

1800 

1  1.000  0.990  1.000 

1.000 

1.000 

1.000  0.826 

1.000 

1472 

SB  TH-RT 

1800 

2  1.000  0.990  1.000 

1.000 

1.000 

1.000  0.966 

1.000 

3445 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N  Va    Vm   Vlt 

WB  100   16   1  168   346   142 

CALCULATIONS 

DIR  Sop     Yo      Gu     Fs 


Pit  No 
0.85   1 


PI 


WB  1800  0.001  16.294  0.874  0.846 


Vo  Plto 
1  0.00 


Gq     Pt 
0.050  0.154 


Gf 
,017 


El 


Fn 


Fit 


1.287  1.000  1.000 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 

EB  TH 

WB  LT-TH 

WB  RT 

NB  TH 

NB  RT 

SB  TH-RT 


V  s  v/s  g/C 
1  1320  0.00  0.16 
168  1674  0.10  0,16 
320  1402  0.23  0.64 
55  1782  0.03  0.30 
274  1472  0.19  0.30 
935  3445  0.27  0.44  1525  0.61 


C   v/c   CRITICAL 
216  0.00 
274  0.61      * 
892  0.36 
541  0.10 
447  0.61 


CYCLE=100.0   LOST=  9.0  SWA   V/S  CRIT=  0.56  TOTAL  V/C=  0.61 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c  g/C 


dl 


d2 


PF   Delay  LOS  Avg  Q  95%  Q 


EB 

TH 

0.00 

0.16 

100.0 

26.62 

216 

0.00 

0.85 

22.62 

C 

0.0 

1 

WB 

LT-TH 

0.61 

0.16 

100.0 

29.55 

274 

2.85 

0.63 

20.30 

C 

3.9 

4 

WB 

RT 

0.36 

0.64 

100.0 

6.52 

892 

0.11 

0.62 

4.11 

A 

3.2 

3 

NB 

TH 

0.10 

0.30 

100.0 

19.00 

541 

0.00 

0.85 

16.15 

C 

1.1 

1 

NB 

RT 

0.61 

0.30 

100.0 

22.63 

447 

1.78 

0.85 

20.75 

C 

5.3 

6 

SB 

TH-RT 

0.61 

0.44 

100.0 

16.20 

1525 

0.53 

0.85 

14.22 

B 

13.8 

14 

DIR  Delay  LOS 

EB  22.62   C 

WB    9.67   B 

NB   19.98   C 

SB   14.22   B 

INTERSECTION  DELAY 


=  14.04  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   12  0  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


21.8  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

COLUMBUS/MELNEA  CASS/ BUS  DRIVE 

MASTER  PLAN  DESIGN  (TREMONT  RGT  IN/ OUT)  -  SAT  PEAK  HOUR 

date: 08-18-1989  time: 11: 13 : 12 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I9MPRS      GEOMETRICS=P18I9       SIGNAL=P18I9 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0     1 

0 

0   10 

0.0  15.0   0.0 

32 

WB   118     8 

287 

Oil 

0.0  12.0  12.0 

26 

NB     0    19 

121 

Oil 

0.0  12.0  12.0 

26 

SB     0   328 

150 

0   2   0 

0.0  12.0   0.0 

52 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 
DIR  GRADE  %HV    Y/N  MOVES  BUSES 
EB   0.0%  %100.0%    N      0     0 
WB   0.0%  15.0%    N      0     0 
NB   0.0%   2.0%    N     10     0 
SB   0.0%   2.0%    Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.950   100    N     12.0     3 
.950    50    N     12.0     4 
.950   100    N     17.0     3 
.950   100    N     17.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 
1 

2  * 

3  *   *   * 


WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE/ACT 
Itrpltrpltrp 

*  *      *   *      43.6  3     A 

*      *   *  24.2  3     A 

*   *   *  *  *   23.2  3     A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 


PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV 

THV   RTV 

PHF 

LTFR 

THFR 

RTFR 

EB      0 

1     0 

.950 

0 

1 

0 

WB    118 

8   287 

.950 

124 

8 

302 

NB      0 

19   121 

.950 

0 

20 

127 

SB      0 

328   150 

.950 

0 

345 

158 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP   FLOW 

N    LU 

V 

Pit 

Prt 

EB   TH 

1 

1  1.00 

1 

0.00 

0.00 

WB   LT-TH 

133 

1  1.00 

133 

0.94 

0.00 

WB   RT 

302 

1  1.00 

302 

0.00 

1.00 

NB   TH 

20 

1  1.00 

20 

0.00 

0.00 

NB   RT 

127 

1  1.00 

127 

0.00 

1.00 

SB   TH-RT 

503 

2  1.05 

528 

0.00 

0.31 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
WESTBOUND  0     10        100   100   100 


#  LANES 
LT   TH   RT 
0    10 


OPPOSING 
VOLUME 

1 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN  GROUP 

IDEAL 

N 

EB 

TH 

1800 

1 

WB 

LT-TH 

1800 

1 

WB 

RT 

1800 

1 

NB 

TH 

1800 

1 

NB 

RT 

1800 

1 

SB 

TH-RT 

1800 

2 

Fwid   Fhv   Fgr  Fpark 
1.100  0.667  1.000  1.000 


Fbus  Farea 
1.000  1.000 


1.000    0.930    1.000    1.000  1.000 

1.000    0.930    1.000    1.000  1.000 

1.000    0.990    1.000    1.000  1.000 

1.000    0.990    1.000    1.000  1.000 


1.000 
1.000 

1.000  1.000 
1.000  0.826 
1.000  0.990  1.000  1.000  1.000  1.000  0.953  1.000  3397 


Frt  Fit  s 
000  1.000  1320 
0.954  1598 
1.000  1396 
1.000  1782 
1.000  1472 


000 
833 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR  C   G  N   Va   Vm  Vlt 

Pit 

;  No    Vo  Plto 

WB  100   23   1   133   311   124 

0.94 

1     1  0.00 

CALCULATIONS 

DIR  Sop     Yo      Gu     Fs 

PI 

Gq 

Pt 

Gf 

El 

Fm   Fit 

WB  1800  0.001  23.138  0.874  0. 

937 

0.045  0.063   0. 

,008 

1.287 

0.954  0.954 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP 

V     s   v/s   1 

g/C 

c  v/c 

CRITICAL 

EB  TH 

1  1320  0.00  0 

.23 

306  0.00 

WB   LT-TH 

133  1598  0.08  0 

.23 

370  0.36 

* 

WB  RT 

302  1396  0.22  0 

.70 

974  0.31 

NB   TH 

20  1782  0.01  0 

.24 

432  0.05 

NB  RT 

127  1472  0.09  0 

.24 

357  0.36 

* 

SB  TH-RT 

528  3397  0.16  0 

.44 

1480  0.36 

* 

CYCLE=100.0 

LOST=  9.0   SUM  V/S  CRIT=  0.33 

TOTAL 

V/C= 

0.36 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP 

v/c   g/C   C 

dl 

c 

d2 

PF 

Delay  LOS  Avg  Q  95%  Q 

EB   TH 

0.00  0.23  100.0 

22. 

44   306 

0.00 

0.85 

19.07 

C    0.0     1 

WB   LT-TH 

0.36  0.23  100.0 

24. 

45   370 

0.26 

0.62 

15.33 

C    2.8     3 

WB   RT 

0.31  0.70  100.0 

4. 

43   974 

0.06 

0.62 

2.79 

A    2.5     3 

NB   TH 

0.05  0.24  100.0 

22. 

06   432 

0.00 

0.85 

18.75 

C    0.4     1 

NB   RT 

0.36  0.24  100.0 

23. 

88   357 

0.27 

0.85 

20.53 

C    2.7     3 

SB   TH-RT 

0.36  0.44  100.0 

14. 

32  1480 

0.07 

0.85 

12.23 

B    7.9     8 

DIR  Delay  LOS 

EB   19.07   C 

WB   6.61   B 

NB   20.29   C 

SB   12.23   B 

INTERSECTION  DELAY 


=  11.11  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   12  0  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   13.7  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  4  3.5  sees  green, 
suggested  timing  phase  2  is   24.2  sees  green, 
suggested  timing  phase  3  is  23.2  sees  green. 


3.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

COLUMBUS/MELNEA  CASS/BUS  DRIVE 

MASTER  PLAN  DESIGN  (W/TREMONT  ACCESS)  -  AM  PEAK  HOUR 

date: 08-18-1989  time: 11:20: 10 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I9MPTAM     GEOMETRICS=P18I9       SIGNAL=P18I9 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0     2 

0 

0   10 

0.0  15.0   0.0 

32 

WB   198    21 

702 

Oil 

0.0  12.0  12.0 

26 

NB     0    76 

64 

Oil 

0.0  12.0  12.0 

26 

SB     0   286 

110 

0   2   0 

0.0  12.0   0.0 

52 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 
DIR  GRADE  %HV    Y/N  MOVES  BUSES 
EB   0.0%  %100.0%    N      0     0 
WB   0.0%  15.0%    N      0     0 
NB   0.0%   2.0%    N     10     0 
SB   0.0%   2.0%    Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.950   100    N     12.0     3 
,950    50    N     12.0     4 
,950   100    N     17.0     3 


.950   100 


N 


17.0 


PHASINGS 

EASTBOUND 
1   t   r   p 
1 

2  * 

3  *   *   * 


WESTBOUND 
1   t  r  p 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*  *   *  37.6 
*   *  7.4 

*  *  46.0 


Y+R  PRE/ACT 


3 
3 
3 


A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0 

2 

0 

.950 

0 

2 

0 

WB 

198 

21 

702 

.950 

208 

22 

739 

NB 

0 

76 

64 

.950 

0 

80 

67 

SB 

0 

286 

110 

.950 

0 

301 

116 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

EB 

TH 

2 

1  1.00 

2 

0.00 

0.00 

WB 

LT-TH 

231 

1  1.00 

231 

0.90 

0.00 

WB 

RT 

739 

1  1.00 

739 

0.00 

1.00 

NB 

TH 

80 

1  1.00 

80 

0.00 

0.00 

NB 

RT 

67 

1  1.00 

67 

0.00 

1.00 

SB 

TH-RT 

417 

2  1.05 

438 

0.00 

0.28 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
WESTBOUND  0     2     0        100   100   100 


#  LANES 
LT   TH   RT 
0    10 


OPPOSING 
VOLUME 
2 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 

EB  TH 

WB  LT-TH 

WB  RT 

NB  TH 

NB  RT 

SB  TH-RT 


IDEAL  N 

1800   1 

1800 

1800 

1800 

1800 


Fwid   Fhv   Fgr  Fpark  Fbus  Farea   Frt   Fit 


1.100    0.667    1.000 
1.000    0.930    1.000 


1.000    1.000 
1.000    1.000 


1.000    0.930    1.000    1.000    1.000 


1.000  1.000  1.000  1320 
1.000  1.000  0.876  1466 
1.000  0.824  1.000  1379 


1.000  0.990  1.000  1.000  1.000  1.000  1.000  1.000  1782 
1.000  0.990  1.000  1.000  1.000  1.000  0.826  1.000  1472 
1800   2  1.000  0.990  1.000  1.000  1.000  1.000  0.958  1.000  3416 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G 

;  N   Va   Vm  Vlt 

Pit  No    Vo  Plto 

WB  100   46 

1 

231   761   208  1 

0.90   1     2  C 

).00 

CALCULATIONS 

DIR  Sop 

Yo      Gu     Fs 

PI      Gq 

Pt 

Gf 

El 

Fm   Fit 

WB  1800  0. 

001 

.  45.891  0,874  0.' 

904   0.063  0.096   0. 

,015 

1.288 

0.876  0.876 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP 

V      S   V/S   ( 

g/C     c   v/c 

CRITICAL 

EB  TH 

2  1320  0.00  0 

.46   607  0.00 

WB   LT-TH 

231  1466  0.16  0 

.46   674  0.34 

WB   RT 

739  1379  0.54  0 

.87  1194  0.62 

* 

NB  TH 

80  1782  0.04  0 

.07   132  0.61 

NB   RT 

67  1472  0.05  0 

.07   109  0.62 

* 

SB  TH-RT 

438  3416  0.13  0 

.38  1286  0.34 

CYCLE=100. 

0 

LOST=  6.0   SUM  V/S  CRIT=  0.58 

TOTAL 

V/C= 

0.62 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP 

v/c   g/C   C 

dl     C 

d2 

PF 

Delay  LOS  Avg  Q 

95%  ' 

EB   TH 

0.00  0.46  100.0 

11.12   607 

0.00 

0.85 

9.45 

B    0.0 

1 

WB   LT-TH 

0.34  0.46  100.0 

13.17   674 

0.12 

0.62 

8.24 

B    3.5 

3 

WB   RT 

0.62  0.87  100.0 

1.47  1194 

0.71 

0.63 

1.37 

A    2.8 

3 

NB   TH 

0.61  0.07  100.0 

34.11   132 

5.35 

0.85 

33.54 

D    2.1 

3 

NB   RT 

0.62  0.07  100.0 

34.14   109 

6.88 

0.85 

34.87 

D    1.7 

3 

SB   TH-RT 

0.34  0.38  100.0 

16.95  1286 

0.06 

0.85 

14.46 

B    7.2 

7 

DIR  Delay 

LOS 

t 

EB   9.45 

B 

WB    3.01 

A 

NB   34.15 

D 

SB   14.46 

B 

INTERSECTION 

DELAY  =   9.18  INTERSECTION  LOS=B 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   15.5  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is   37.5  sees  green, 
suggested  timing  phase  2  is   7.4  sees  green, 
suggested  timing  phase  3  is  46.1  sees  green. 


3.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

COLUMBUS/MELNEA  CASS/BUS  DRIVE 

MASTER  PLAN  DERIGN  (W/TREMOUT  ACCESS)  -  PM  PEAK  HOUR 

date: 08-18-1989  time: 11:25: 13 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I9MPTPM     GEOMETRICS=P18I9       SIGNAL=P18I9 

LOCATED  IN  CBD:N 


VOLUME  & 

GEOMETKICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0 

1 

0 

0   10 

0.0  15.0   0.0 

32 

WB    84 

24 

260 

Oil 

0.0  12.0  12.0 

26 

NB     0 

89 

255 

Oil 

0.0  12.0  12.0 

26 

SB     0 

643 

185 

0   2   0 

0.0  12.0   0.0 

52 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADiJ  PARK 
DIR  GRADE  %HV    Y/N  MOVES  BUSES 
EB   0.0%  %100.0%    N      0     0 
WB   0.0%  15.0%    N      0     0 
NB   0.0%   2.0%    N     10     0 
SB   0.0%   2.0%    Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.930   100    N     12.0     3 
,930    50    N     12.0     4 
,930   100    N     17.0     3 
,930   100    N     17.0     3 


PHASINGS 

EASTBOUND 
1   t   r  p 
1 

2  * 

3  *   *   * 


WESTBOUND 
1  t  r  p 

* 

*   *   * 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*  *   *      46.9 
*   *  32.2 

*  *   12.0 


Y+R  PRE/ACT 


3 
3 
3 


A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 


PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV 

THV   RTV 

PHF 

LTFR 

THFR 

RTFR 

EB      0 

1     0 

.930 

0 

1 

0 

WB     84 

24   260 

.930 

90 

26 

280 

NB      0 

89   255 

.930 

0 

96 

274 

SB      0 

643   185 

.930 

0 

691 

199 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP   FLOW 

N    LU 

V 

Pit 

Prt 

EB   TH 

1 

1  1.00 

1 

0.00 

0.00 

WB   LT-TH 

116 

1  1.00 

116 

0.78 

0.00 

WB   RT 

280 

1  1.00 

280 

0.00 

1.00 

NB   TH 

96 

1  1.00 

96 

0.00 

0.00 

NB   RT 

274 

1  1.00 

274 

0.00 

1.00 

SB   TH-RT 

890 

2  1.05 

935 

0.00 

0.22 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
WESTBOUND  0     10        100   100   100 


#  LANES 
LT   TH   RT 
0    10 


OPPOSING 
VOLUME 

1 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 

EB  TH 

WB  LT-TH 

WB  RT 

NB  TH 

NB  RT 

SB  TH-RT 


IDEAL  N  Fwid  Fhv  Fgr  Fpark 
1800  1  1.100  0.667  1.000  1.000 
1800  1  1.000  0.930  1.000  1.000 
1800  1  1.000  0.930  1.000  1.000 
1800  1  1.000  0.990  1.000  1.000 
1800   1  1.000  0.990  1.000  1.000 


Fbus  Farea   Frt   Fit  s 

1.000  1.000  1.000  1.000  1320 

1.000  1.000  1.000  1.000  1674 

1.000  1.000  0.840  1.000  1407 

1.000  1.000  1.000  1.000  1782 

1.000  1.000  0.826  1.000  1472 


1800   2  1.000  0.990  1.000  1.000  1.000  1.000  0.966  1.000  3445 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR   C    G   N 

WB  100   12   1 

CALCULATIONS 

DIR  Sop     Yo 

WB  1800  0.001 


DIR  LN  GROUP 

EB  TH 

WB  LT-TH 

WB  RT 

NB  TH 

NB  RT 

SB  TH-RT 


Va   Vm  Vlt  Pit 
116   305    90  0.78 

No    Vo  Plto 
1     1  0.00 

Gu    Fs     PI 
11.925  0.874  0.778 

Gq     Pt      Gf 
0.053  0.222   0.022 

El 
1.287 

Fm   Fit 
1.000  loOOO 

SIS  WORKSHEET 

V    s   v/s   g/C 

1  1320  0.00  0.12 

116  1674  0.07  0.12 

280  1407  0.20  0.62 

96  1782  0.05  0.32 

274  1472  0.19  0.32 

c  v/c   CRITICAL 
158  OoOl 
201  0.58      * 
870  0.32 
573  0.17 
474  0.58      * 

935  3445  0.27  0.47  1614  0.58 


CYCLE=100.0   LOST=  9.0   SUM  V/S  CRIT=  0.53  TOTAL  V/C=  0.58 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C 


EB  TH 

WB  LT-TH 

WB  RT 

NB  TH 

NB  RT 

SB  TH-RT 


0, 
0, 
0, 
0, 
0, 


01 
58 
32 
17 
58 


12  100.0 

12  100.0 

62  lOOoO 

32  100.0 

32  100.0 


dl 
29.47 
31.64 

6.91 
18o48 
21.49 


158 
201 
870 
573 
474 


d2 


PF   Delay  LOS  Avg  Q  95%  Q 


0.00  0.85 
3.00  0.62 


0.08 
0.01 
1.31 


0.62 
0.85 
0.85 


0.58  0.47  100.0   14.73  1614 


0.39    0.85 


25.05 
21.47 
4.33 
15.72 
19.38 
12.85 


D 
C 
A 
C 
C 
B 


0.0 
2o8 
3o0 
1.8 
5.2 
13.1 


1 
3 
3 
2 
5 
13 


DIR  Delay  LOS 

EB  25.05   D 

WB    9.36   B 

NB   18.44   C 

SB   12.85   B 

INTERSECTION  DELAY 


=  13.26  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


20.2  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

COLUMBUS/MELNEA  CASS/ BUS  DRIVE 

MATER  PLAN  DESIGN  (W/TREMONT  ACCESS)  -  SAT  PEAK  HOUR 

date: 08-18-1989  time: 11: 30:02 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I9MPTS      GEOMETRICS=P18I9       SIGNAL=P18I9 

LOCATED  IN  CBD:N 


VOLUME  & 

GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     0 

1 

0 

0   10 

0.0  15.0   0.0 

32 

WB    71 

8 

254 

Oil 

0.0  12.0  12.0 

26 

NB     0 

52 

121 

Oil 

0.0  12.0  12.0 

26 

SB     0 

328 

150 

0   2   0 

0.0  12.0   0.0 

52 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 
DIR  GRADE  %HV    Y/N  MOVES  BUSES 
EB   0.0%  %100.0%    N      0     0 
WB   0.0%  15.0%    N      0     0 
NB   0.0%   2.0%    N     10     0 
SB   0.0%   2.0%    Y      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.950   100    N     12.0     3 
.950    50    N     12.0     4 
.950   100    N     17.0     3 
.950   100    N     17.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 
1 

2  * 

3  *   *   * 


WESTBOUND 
1   t   r   p 

*   *   * 


NORTHBOUND 
1   t   r  p 
* 
*   * 


SOUTHBOUND  GREEN 
1   t   r  p 

*   *      48.5 

27.0 

*   15.5 


Y+R  PRE/ACT 


3 
3 
3 


A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 


PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV 

THV   RTV 

PHF 

LTFR 

THFR 

RTFR 

EB      0 

1     0 

.950 

0 

1 

0 

WB     71 

8   254 

.950 

75 

8 

267 

NB      0 

52   121 

.950 

0 

55 

127 

SB      0 

328   150 

.950 

0 

345 

158 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP   FLOW 

N    LU 

V 

Pit 

Prt 

EB   TH 

1 

1  1.00 

1 

0.00 

0.00 

WB   LT-TH 

83 

1  1.00 

83 

0.90 

0.00 

WB   RT 

267 

1  1.00 

267 

0.00 

1.00 

NB   TH 

55 

1  1.00 

55 

0.00 

0.00 

NB   RT 

127 

1  1.00 

127 

0.00 

1.00 

SB   TH-RT 

503 

2  1.05 

528 

0.00 

0.31 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
WESTBOUND  0     10        100   100   100 


#  LANES 
LT   TH   RT 
0    10 


OPPOSING 
VOLUME 

1 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN  GROUP 

IDEAL 

N 

EB 

TH 

1800 

1 

WB 

LT-TH 

1800 

1 

WB 

RT 

1800 

1 

NB 

TH 

1800 

1 

NB 

RT 

1800 

1 

SB 

TH-RT 

1800 

2 

Fwid 


Fhv 


Fgr  Fpark  Fbus  Farea   Frt   Fit 


1800   1  1.100  0.667  1.000  1.000  1.000  1.000  1.000  1.000  1320 


1.000  0.930  1.000  1.000  1.000 
1.000  0.930  1.000  1.000  1.000 
1.000  0.990  1.000  1.000  1.000 
1.000  0.990  1.000  1.000  1.000 
1.000  0.990  1.000  1.000  1.000 


1.000  1.000  1.000  1674 
1.000  0.838  1.000  1404 
1.000  1.000  1.000  1782 
1.000  0.826  1.000  1472 
1.000  0.953  1.000  3397 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

Va   Vm  Vlt  Pit  No   Vo  Plto 
83   276    75  0.90   1     1  0.00 


DIR   C    G   N 
WB  100   15   1 
CALCULATIONS 
DIR  Sop     Yo 


Gu 


Fs 


WB  1800  0.001  15.443  0.874 


PI 
0.899 


Gq 
0.049  0 


Pt 
101 


Gf 
,012 


El 
1.287 


Fm 
000 


Fit 
1.000 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 

EB  TH 

WB  LT-TH 

WB  RT 

NB  TH 

NB  RT 

SB  TH-RT 


V    s  v/s  g/C  c  v/c 

1  1320  0.00  0,15  205  0.01 

83  1674  0.05  0.15  259  0.32 

267  1404  0.19  0.67  941  0.28 

55  1782  0.03  0.27  481  0.11 

127  1472  0.09  0.27  397  0.32 

528  3397  0.16  0.49  1648  0.32 


CRITICAL 


CYCLE=100.0   LOST=  9.0   SUM  V/S  CRIT=  0.29  TOTAL  V/C=  0.32 


LEVEL  OF  SERVICE  WORKSHEET 


DIR  LN  GROUP 

EB  TH 

WB  LT-TH 

WB  RT 

NB  TH 

NB  RT 

SB  TH-RT 


v/c  g/C  C 
0.01  0.15  100.0 
0.32  0.15  100.0 
0.28  0.67  100.0 
0.11  0.27  100.0 
0.32  0o27  100.0 
0.32  0,49  100.0 


dl 
27.16 
28.56 

5.11 
20.90 
22.18 


c 

205 

259 

941 

481 

397 


d2    PF    Delay  LOS  Avg  Q   95%  Q 


11.92  1648 


0.00  0.85 
0.26  0.62 
0.05  0.62 
0.00  0.85 
0.17  0o85 
0.04  0.85 


23.09 
17.86 
3.20 
17.77 
18.99 
10.17 


C 
C 
A 
C 
C 
B 


0, 
2, 

2. 
1. 
2, 
7. 


1 
2 
2 
1 
3 
7 


DIR  Delay  LOS 

EB  23.09   C 

WB    6.68   B 

NB   18.63   C 

SB   10,17   B 

INTERSECTION  DELAY 


=  10.48  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   12  0  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


13.0  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/WASHINGTON 

MASTER  PLAN  DESIGN  (W/ IMPROVEMENTS)  -  AM  PEAK  HOUR 

date: 08-22-1989  time: 15:46: 30 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I12MPAM     GEOMETRICS=P18I12      SIGNAI.=P18I12 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB     0  1037 

46 

0   2   0 

0.0  12.0 

0.0 

48 

WB    57  1190 

29 

0   2   0 

0.0  12.0 

0.0 

48 

NB   119   556 

29 

12   0 

10.0  11.0 

0.0 

34 

SB    15   188 

25 

12   0 

10.0  11.0 

0.0 

34 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   8.0% 
WB   0.0%   8.0% 
NB   0.0%  12.0% 
SB   0.0%  12.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0    20 
N      0    20 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,880   100    N     16.0     3 
,880   100    N     16.0     3 
,880   100    N     12.5     3 
,880   100    N     12.5     3 


PHASINGS 

EASTBOUND 
1   t   r  p 
*   * 


1 
2 
3 
4 


* 


* 
* 


WESTBOUND 
1   t   r   p 


* 


NORTHBOUND 
1   t   r   p 

* 


SOUTHBOUND  GREEN  Y+R  PRE/ACT 
1   t   r   p 

*  0.0  0     A 

*  71.1  3     A 

*  *   *       0.1  0     A 

*  *   *      22.8  3     A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF   LTFR  THl'-R 

RTFR 

EB      0  1037 

46 

.880      0  1178 

52 

WB     57  1190 

29 

.880     65  1352 

33 

NB    119   556 

29 

.880    135   632 

33 

SB     15   188 

25 

.880     17   214 

28 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   TH-RT 

1231 

2  1.05  1292  0.00 

0.04 

WB   LT-TH-RT 

1450 

2  1.05  1522  0.04 

0.02 

NB   LT 

135 

1  1.00   135  1.00 

0.00 

NB   TH-RT 

665 

2  1.05   698  0.00 

0.05 

SB   LT 

17 

1  1.00    17  1.00 

0.00 

SB   TH-RT 

242 

2  1.05   254  0.00 

0.12 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

t 

T,F,FT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

LI 

TH    RT 

LT    TH 

RT 

L 

WESTBOUND 

C 

1  1178    52 

100   100 

100 

NORTHBOUND 

17 

214    28 

0   100 

100 

SOUTHBOUND 

135 

1   632    33 

100   100 

100 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL  N   Fwid    Fhv 

Fgr  Fpark 

Fbus 

Farea 

EB   TH-RT 

1800 

2  1.000  0.962  1. 

,000  1.000 

1.000 

1. 

,000 

WB   LT-TH-RT 

1800 

2  1.000  0.962  1. 

,000  1.000 

1.000 

1. 

,000 

NB   LT 

1800 

1  0.933  0.943  1. 

,000  1.000 

1.000 

1. 

,000 

NB   TH-RT 

1800 

2  0.967  0.943  1. 

.000  1.000 

0.958 

1. 

.000 

#  LANES 
T   TH   RT 
0    2    0 
12    0 
12    0 


OPPOSING 
VOLUME 
1231 

242 

665 


Frt    Fit     s 

0.992  1.000  3432 

0.996  0.635  2187 

1.000  0.662  1050 

000  0.990  1.000  3115 


SB   LT         1800   1  0.933  0.943  1.000  1.000  1.000  1.000  1.000  0,950  1506 
SB   TH-RT      1800   2  0.967  0.943  1.000  1.000  0.958  1.000  0.977  1.000  3073 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  AIXTUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N 

WB  100   71   2 

NB  100   23   1 

CALCULATIONS 

DIR  Sop     Yo 

WB  3600  0.342  56.120  0 

NB  3600  0.067  17.279  0 


Va    Vm 

1450  1399 

135   665 

GU 


Vlt   Pit  No 

65  0.04   2 

135  1.00   2 


Vo  Plto 

1231  0.00 

242  0.00 


Fs     PI      Gq     Pt 
106  0.349  15.001  0.651 


Gf 
,581 


724  1.000   5.549  0.000   OoOOO 


El 

10.631 

1.554 


Fm    Fit 

,269  0.635 

662  0.662 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 
EB   TH-RT 


s  v/s  g/C 


1292  3432  0.38  0.71  2441  0.53 


C   v/c   CRITICAL 


WB  LT-TH-RT  1522  2187  0.70 

NB  LT         135  1050  0.13 

NB  TH-RT      698  3115  0.22 

SB  LT  17  1506  0.00 

SB  TH-RT      254  3073  0.08 


0.71 

1555 

0.98 

* 

0.23 

240 

0.56 

0.23 

711 

0.98 

* 

0.00 

99 

0.17 

* 

0.23 

703 

0.36 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.92  TOTAL  V/C=  0.98 

FOR  THE  SOUTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
63  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   35  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C 


dl 


d2 


PF    Delay  LOS  Avg  Q   95%  Q 


EB 

TH-RT 

0.53 

0.71 

100.0 

5.08 

2441 

0.18 

0.85 

4.47 

A 

9.9 

10 

WB 

LT-TH- 

■RT  0.98 

0.71 

100.0 

10.43 

1555 

13.50 

0.85 

20.35 

C 

14.0 

26 

NB 

LT 

0.56 

0.23 

100.0 

25.98 

240 

2.27 

0.85 

24.01 

C 

2.9 

4 

NB 

TH-RT 

0.98 

0.23 

100.0 

29.17 

711 

21.87 

0.85 

43.38 

E 

15.1 

25 

SB 

LT 

0.17 

0.23 

100.0 

23.53 

99 

0.09 

1.00 

23.62 

C 

0.5 

1 

SB 

TH-RT 

0.36 

0.23 

100.0 

24.64 

703 

0.14 

0.85 

21.07 

C 

5.2 

5 

DIR 

Delay 

LOS 

EB 

4.47 

A 

WB 

20.35 

C 

NB 

40.23 

E 

SB 

21.23 

C 

INTERSECTION  DELAY  =  19.4  0  INTERSECTION  LOS=C 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  191.6  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is   0.0  sees  green, 
suggested  timing  phase  2  is  71,1  sees  green, 
suggested  timing  phase  3  is   0.0  sees  green, 
suggested  timing  phase  4  is   22.9  sees  green. 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/WASHINGTON 

MASTER  PLAN  DESIGN  (W/ IMPROVEMENTS)  -  PM  PEAK  HOUR 

date: 08-22-1989  time: 15: 53 : 43 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I12MPPM     GEOMETRICS=P18I12      SIGNAL=P18I12 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH    RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB     0  1677    88 

0   2   0 

0.0  12.0 

0.0 

48 

WB    78  1071    23 

0   2   0 

0.0  12.0 

0.0 

48 

NB    98   425    49 

12   0 

10.0  11.0 

0.0 

34 

SB    45   381   127 

12   0 

10.0  11.0 

0.0 

34 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   3.0% 
WB   0.0%   3.0% 
NB   0.0%   8.0% 
SB   0.0%   8.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0    20 
N      0    20 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,970   100    N     16.0     3 
,970   100    N     16.0     3 
,970   100    N     12.5     3 
,970   100    N     12.5     3 


PHASINGS 

EASTBOUND 
1   t  r  p 


1 
2 
3 
4 


* 


WESTBOUND 
1   t   r  p 


* 
* 


NORTHBOUND 
1   t   r   p 

* 
* 


SOUTHBOUND  GREEN 
1   t   r   p 

*  0.0 

*  74.3 

*  *   *       0.1 

*  *   *      19.5 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB      0  1677    88   .970      0  1729  91 

WB     78  1071    23   .970     80  1104  24 

NB     98   425    49   .970    101   438  51 

SB     45   381   127   .970     46   393  131 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


EB   TH-RT 


WB 
NB 
NB 
SB 
SB 


LT-TH-RT 

LT 

TH-RT 

LT 

TH-RT 


LU 


V  Pit   Prt 


1820  2  1.05  1911  0.00  0.05 

1208  2  1.05  1269  0.07  0.02 

101  1  1.00   101  1.00  0.00 

489  2  1.05   513  0.00  0.10 

46  1  1.00    46  1.00  0.00 

524  2  1.05   550  0.00  0.25 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

WESTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

0  1729    91        100   100   100 

46   393   131  0    99    99 

101   438    51        100   100   100 


#  LANES 
LT   TH   RT 
0    2    0 
12    0 
12    0 


OPPOSING 
VOLUME 
1399 

520 

489 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   TH-RT 
WB   LT-TH-RT 
NB   LT 
NB   TH-RT 
SB   LT 


IDEAL  N 

1800   2 

1800 

1800 

1800 

1800 


2 

1 
2 

1 


Fwid  Fhv  Fgr  Fpark  Fbus  Farea 
1.000  0.985  1.000  1.000  1.000  1.000 
1.000  0.985  1.000  1.000  1.000  1.000 
0.933  0.962  1.000  1.000  1.000  1.000 
0.967  0.962  1.000  1.000  0.958  1.000 
0.933  0.962  1.000  1.000  1.000  1.000  1.000  0.950  1535 


Frt  Fit  s 
0.990  1.000  3512 
0.996  0.527  1862 
1.000  0.354  571 
0.980  1.000  3141 


SB   TH-RT 


1800   2  0.967  0.962  1.000  1.000  0.958  1.000  0.951  1.000  3048 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N 

Va    Vm  VI  t 

Pit  No    Vo 

Plto 

WB  100   74   2 

1208  1208    80 

0.07   2  1399 

0.00 

NB  100   20   1 

101   489   101 

1.00   2   520 

0.00 

CALCULATIONS 

DIR  Sop     Yo 

Gu     Fs 

PI      Gq 

Pt 

WB  3600  0.389 

57o996  0.001  1. 

,000  16.323  0. 

.000 

NB  3600  0.144 

5.957  0.550  1. 

,000  13.583  0. 

.000 

Gf  El  Fm  Fit 
0.000  1800.000  0.054  0.527 
0.000     2.045  0.354  0.354 


CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP    V    s  v/s  g/C    c  v/c 

EB   TH-RT     1911  3512  0.54  0.74  2610  0.73 


WB 
NB 
NB 
SB 
SB 


LT-TH-RT  1269  1862 

LT         101  571 

TH-RT      513  3141 

LT          46  1535 


0.68  0.74  1384 
0.18  0.20   112 
0.16  0.20 
0.00  0.00 


TH-RT 


550  3048  0.18  0.20 


0.92 
0.90 
614  0.84 
123  0.38 
600  0.92 


CRITICAL 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.86  TOTAL  V/C=  0.92 

FOR  THE  SOUTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
65  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   56  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C 


dl 


d2    PF   Delay  LOS  Avg  Q  95%  Q 


EB 

TH-RT 

0.73 

0.74 

100.0 

5.50 

2610 

0.76 

0.85 

5.32 

B 

13.0 

13 

WB 

LT-TH-RT 

0.92 

0.74 

100.0 

7.86 

1384 

7.13 

0.85 

12.75 

B 

8.6 

14 

NB 

LT 

0.90 

0.20 

100.0 

29.88 

112 

39.26 

0.85 

58.77 

E 

2.8 

6 

NB 

TH-RT 

0.84 

0.20 

lOD.O 

29.40 

614 

6.84 

0.85 

30.81 

D 

10.9 

13 

SB 

LT 

0.38 

0.20 

100.0 

26.48 

123 

0.93 

1.00 

27.41 

D 

1.3 

2 

SB 

TH-RT 

0.92 

0.20 

100.0 

29.91 

600 

13.63 

0.85 

37.01 

D 

11.7 

17 

DIR  Delay  LOS 

EB    5.32   B 

WB   12.75   B 

NB   35.41   D 

SB   36.26   D 

INTERSECTION  DELAY 


=  15.88  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   64.5  SECONDS 


for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is  0.0  sees  green, 
suggested  timing  phase  2  is  74.3  sees  green, 
suggested  timing  phase  3  is  0.1  sees  green, 
suggested  timing  phase  4  is   19.6  sees  green, 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/WASHINGTON 

MASTER  PLAN  DESIGN  (W/ IMPROVEMENTS)  -  SAT  PEAK  HOUR 

date: 08-22-1989  time: 15: 58: 08 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I12MPS      GEOMETRICS=P18I12      SIGNAL=P18I12 

LOCATED  IN  CBD:N 


VOLU 

ME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR 

LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB 

0  1168 

64 

0   2   0 

0.0  12.0 

0.0 

48 

WB 

59   817 

17 

0   2   0 

0.0  12.0 

0.0 

48 

NB 

98   425 

49 

12   0 

10.0  11.0 

0.0 

34 

SB 

41   342 

114 

12   0 

10.0  11.0 

0.0 

34 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 

EB   0.0%  2.0% 

WB   0.0%  2.0% 

NB   0.0%  5.0% 

SB   0.0%  5.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0    15 
N      0    15 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,950    50    N     16.0     3 
,950    50    N     16.0     3 
,950    50    N     12.5     3 
,950    50    N     12.5     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  *   *   * 

2  *   *   * 

3  * 

4  * 


WESTBOUND 
1   t   r   p 


* 
* 


NORTHBOUND 
1   t   r   p 


SOUTHBOUND  GREEN 
1   t   r  p 

*  0.0 

*  70.5 

*  *   *       0.3 

*  *   *      23.2 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 

LTV   THV   RTV    PHF   LTFR  THFR  RTFR 


DIR 

EB 

WB 

NB 

SB 


0  1168  64  .950  0  1229  67 

59   817  17  .950  62  860  18 

98   425  49  .950  103  447  52 

41   342  114  .950  43  360  120 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


EB   TH-RT 


WB 
NB 
NB 
SB 
SB 


LT-TH-RT 

LT 

TH-RT 

LT 

TH-RT 


LU 


V  Pit  Prt 


1297  2  1.05  1362  0.00  0.05 

940  2  1.05   987  0.07  0.02 

103  1  1.00   103  1.00  0.00 

499  2  1.05   524  0.00  0.10 

43  1  1.00    43  1.00  0.00 

480  2  1.05   504  0.00  0.25 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

WESTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

0  1229    67        100   100   100 

43   360   120  0    99    99 

103   447    52        100   100   100 


#  LANES 
LT   TH   RT 
0    2    0 
12    0 
12    0 


OPPOSING 
VOLUME 
1297 

473 

499 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   TH-RT 
WB   LT-TH-RT 
NB   LT 
NB   TH-RT 


IDEAL  N 
1800  2 
1800  2 
1800  1 
1800   2 


Fwid  Fhv 
1.000  0.990 
1.000  0.990 
0.933  0.976 
0.967  0.976 


Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
1.000  1.000  1.000  1.000  0.991  1.000  3532 
1.000  1.000  1.000  1.000  0.997  0.564  2003 
1.000  1.000  1.000  1.000  1.000  0.429  704 
1.000  1.000  0.969  1.000  0.982  1.000  3230 


SB 
SB 


LT 
TH-RT 


1800   1  0.933  0.976  1.000  1.000  1.000  1.000  1.000  0.950  1557 
1800   2  0.967  0.976  1.000  1.000  0.969  1.000  0.957  1.000  3146 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G   N   Va   Vm 

WB  100   70   2   940   940 

NB  100   23   1   103   499 

CALCULATIONS 

DIR  Sop     Yo      Gu     Fs 


Vlt   Pit  No    Vo  Plto 

62  0.07   2  1297  0.00 

103  1.00   2   473  0,00 


WB  3600  0.360  53.849  0.064  0 


PI      Gq     Pt 
,650  16.625  0.350 


Gf 
,076 


NB  3600  0.131  11.570  0.579  1.000  11.625  0.000   0.000 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 

EB  TH-RT 

WB  LT-TH-RT 

NB  LT 

NB  TH-RT 

SB  LT 

SB  TH-RT 


V    s  v/s  g/C    c  v/c 

1362  3532  0.39  0.70  2489  0.55 

987  2003  0.49  0.70  1411  0.70 

103   704  0.15  0.23   163  0.63 


CRITICAL 


524  3230  0.16  0.23 


43  1557 
504  3146 


0.00  0.00 
0.16  0.24 


749  0.70 
160  0.27 
740  0.68 


* 
* 


El     Fm   Fit 
17.449  0.127  0.564 
1.942  0.429  0.429 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.66  TOTAL  V/C=  0.70 

FOR  THE  SOUTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
66  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   89  ON  THE  PERMISSIVE  PHASE 

LEVEL  OF  SERVICE  WORKSHEET 


DIR 

LN  GROUP 

v/c 

g/C 

C 

dl 

c 

d2 

PF    I 

)elay  LO 

S  A 

vg  Q   S 

)5%  ' 

EB 

TH-RT 

0.55 

0.70 

100.0 

5.39 

2489 

0.20 

0.85 

4.75 

A 

10.6 

11 

WB 

LT-TH-RT 

0,70 

0,70 

100.0 

6,53 

1411 

1.09 

0.85 

6.48 

B 

7.7 

8 

NB 

LT 

0.63 

0.23 

100.0 

26.27 

163 

5.27 

0.85 

26.81 

D 

2.2 

3 

NB 

TH-RT 

0.70 

0.23 

100.0 

26.76 

749 

2.02 

0.85 

24.46 

C 

10.6 

11 

SB 

LT 

0.27 

0.24 

100.0 

23.73 

160 

0.23 

1.00 

23.97 

C 

1.2 

1 

SB 

TH-RT 

0.68 

0.24 

100.0 

26.46 

740 

1.79 

0.85 

24.01 

C 

10.2 

11 

DIR  Delay  LOS 

EB    4,75   A 

WB    6.48   B 

NB   24.85   C 

SB   24,01   C 

INTERSECTION  DELAY 


=  11,80  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   12  0  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   19.4  SECONDS 
for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is   0.0  sees  green, 
suggested  timing  phase  2  is   70,6  sees  green, 
suggested  timing  phase  3  is   0,1  sees  green, 
suggested  timing  phase  4  is  23,2  sees  green. 


0,0  sees  yellow  +  red  clear 
3,0  sees  yellow  +  red  clear 
0.0  sees  yellow  +  red  clear 
3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/MASSACHUSETTS/SOUTHHAMPTON/X-WAY  RAMPS 

MASTER  PLAN  DESIGN  -  AM  PEAK  HOUR 

date: 08-13-1989  time: 04 : 24: 54 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I13MPAM     GEOMETRICS=P18I13      SIGNAL=P18I13 

LOCATED  IN  CBD:N 


VOLUME  & 

GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   466 

435 

1 

2   2   0 

11.0  12.0 

0.0 

0 

WB   285 

953 

0 

13   0 

12.0  12.0 

0.0 

0 

NB    12 

611 

334 

13   0 

11.0  12.0 

0.0 

0 

SB   273 

892 

946 

12   2 

10.0  12.0 

10.0 

0 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   3.0% 
WB   0.0%  13.0% 
NB   0.0%  10.0% 
SB   0.0%  10.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.920     0    N      4.0     3 
.920     0    N      4.0     3 
.920     0    N      4.0     3 
.920     0    N      4.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  *   * 

3  * 

4  * 


WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrpltrp 
*  *         *      19.9 

*   *  *  *   23.2 

*  *  *      *      20.2 

*  *   *         *   *      30.7 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 

A 

A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR 

LTV 

THV 

RTV 

PHF 

LTh'R 

THFR 

RTFR 

EB 

466 

435 

1 

,920 

507 

473 

1 

WB 

285 

953 

0 

,920 

310 

1036 

0 

NB 

12 

611 

334 

,920 

13 

664 

363 

SB 

273 

892 

946 

,920 

297 

970 

1028 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N 

LU 

V 

Pit 

Prt 

EB 

LT 

507 

2 

1.05 

532 

1.00 

0.00 

EB 

TH-RT 

474 

2 

1.05 

498 

0.00 

0.00 

WB 

LT 

310 

1 

1.00 

310 

1.00 

0.00 

WB 

TH 

1036 

3 

1.10 

1139 

0.00 

0.00 

NB 

LT 

13 

1 

1.00 

13 

1.00 

0.00 

NB 

TH-RT 

1027 

3 

1.10 

1130 

0.00 

0.35 

SB 

LT 

297 

1 

1.00 

297 

1.00 

0.00 

SB 

TH 

970 

2 

1.05 

1018 

0.00 

0.00 

SB 

RT 

1028 

2 

1.05 

1080 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
EASTBOUND        310  1036     0        100     0     0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

1 

3    0 

0 

WESTBOUND 

507   473 

1 

100 

0 

0 

2    2    0 

0 

NORTHBOUND 

297   970  1028 

100 

0 

0 

12    2 

0 

SOUTHBOUND 

13   664   363 

100 

0 

0 

13    0 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL  N 

Fwid 

Fhv 

Fgr 

Fpark 

Fbus 

Farea   Frt   Fit 

s 

EB   LT 

1800   2 

0,967 

0.985 

1.000 

000 

000 

1, 

.000  1,000  0,920 

3154 

EB   TH-RT 

1800   2 

loOOO 

0,985 

1,000 

000 

000 

1. 

.000  1.000  1,000 

3546 

WB   LT 

1800   1 

1.000 

0,939 

1,000 

000 

000 

1. 

.000  1.000  0,950 

1606 

WB   TH 

1800   3 

1  =  000 

0.939 

1.000 

000 

000 

1, 

.000  1.000  1,000 

5070 

NB   LT 

1800   1 

0.967 

0.952 

1.000 

000 

000 

1. 

.000  1.000  0.950 

1574 

NB  TH-RT 

1800   3 

1.000 

0,952 

1.000 

000 

000 

1. 

,000  0,947  1.000 

4870 

SB   LT 

1800   1 

0.933 

0.952 

1.000 

000 

000 

1. 

,000  1.000  0.950 

1520 

SB   TH 

1800   2 

1,000 

0,952 

1.000 

000 

000 

1. 

,000  1.000  1.000 

3429 

SB  RT 

1800   2  ' 

0.933 

0.952 

1.000 

000 

000 

1. 

,000  0.750  1.000 

2400 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP 

V     s 

V/S 

g/C 

c  v/c 

CRITICAL 

EB   LT 

532  3154 

0.17 

0.20 

629  0. 

85 

EB   TH-RT 

498  3546 

0.14 

0.23 

823  0. 

60 

WB   LT 

310  1606 

0.19 

0.20 

320  0. 

97 

* 

WB   TH 

1139  5070 

0.22 

0.23 

1177  0. 

97 

* 

NB   LT 

13  1574 

OoOl 

0.20 

318  0. 

04 

NB   TH-RT 

1130  4870 

0.23 

0.31 

1494  0. 

76 

SB   LT 

297  1520 

0.20 

0.20 

307  0. 

97 

* 

SB   TH 

1018  3429 

0.30 

0.31 

1052  0. 

97 

* 

SB   RT 

1080  2400 

0.45 

0.71 

1699  0. 

64 

CYCLE=100,0 

LOST=  6.0 

SUM 

V/S  CRIT=  0. 

91 

TOTAL 

V/C= 

0.97 

T.FVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP 

v/c   g/C 

C 

dl 

c 

d; 

> 

PF 

Delay  LOS  Avg  Q 

95% 

EB   LT 

0.85  0.20 

100. C 

1   29. 

30   629 

7. 

.26 

l.( 

DO 

36.56   D   11.3 

16 

EB   TH-RT 

0.60  0.23 

100. c 

1   26. 

06   823 

0. 

92 

0.1 

35 

22.93   C   10.1 

10 

WB   LT 

0.97  0.20 

100. c 

1   30. 

18   320 

1 

30. 

82 

l.( 

DO 

61.01   F    8.7 

17 

WB   TH 

0.97  0.23 

lOOcC 

1   28. 

90  1177 

14. 

10 

0.1 

35 

36.55   D   22.1 

32 

NB   LT 

0.04  0.20 

100. c 

1   24. 

42   318 

0. 

00 

1,( 

DO 

24.42   C    0,3 

1 

NB   TH-RT 

0.76  0.31 

100. c 

1   23. 

78  1494 

1. 

59 

0.1 

35 

21,56   C   19.8 

20 

SB   LT 

0.97  0.20 

100. c 

1   30. 

09   307 

31. 

59 

l.( 

DO 

61.68   F    8.4 

16 

SB   TH 

0.97  0.31 

100.0 

1   25. 

97  1052 

15. 

14 

O.J 

35 

34.94   D   18.7 

29 

SB   RT 

0.64  0.71 

100. 0 

1    5. 

90  1699 

0. 

57 

0.) 

35 

5.49   B    8.3 

8 

DIR  Delay  LOS 

EB   29.97   D 

WB   41.77   E 

NB   21.60   C 

SB   24.98   C 

INTERSECTION  DELAY 


=  29.24  INTERSECTION  LOS=D 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  141.8  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/MASSACHUSETTS/SOUTHHAMPTON/X-WAY  RAMPS 

MASTER  PLAN  DESIGN  -  PM  PEAK  HOUR 

date: 08-13-1989  time: 04:43 : 57 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I13MPPM     GEOMETRICS=P18I13 

LOCATED  IN  CBD:N 


SIGNAL=P18I13 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB   764   398 

2 

2   2   0 

11.0  12.0 

0.0 

0 

WB   370   435 

0 

13   0 

12.0  12.0 

0.0 

0 

NB    20   815 

393 

13   0 

11.0  12.0 

0.0 

0 

SB   205   909 

676 

12   2 

10.0  12.0 

10.0 

0 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   3.0% 
WB   0.0%  13.0% 
NB   0.0%  10.0% 
SB   0.0%  10.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS  ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 

930     0    N      4.0  3 

930     0    N      4.0  3 

930     0    N      4.0  3 

930     0    N      4.0  3 


PHASINGS 

EASTBOUND 
1   t   r   p 


1 
2 
3 
4 


* 
* 


WESTBOUND 
1   t   r  p 

* 

* 
* 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*  *      30.4 

*  *   14.2 
*           *      *      16.1 

*   *        *   *      33.3 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

764 

398 

2 

, 

.930 

822 

428 

2 

WB 

370 

435 

0 

, 

.930 

398 

468 

0 

NB 

20 

815 

393 

, 

.930 

22 

876 

423 

SB 

205 

909 

676 

• 

.930 

220 

977 

727 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N 

LU 

V 

Pit 

Prt 

EB 

LT 

822 

2 

1.05 

863 

1.00 

0.00 

EB 

TH-RT 

430 

2 

1.05 

452 

0.00 

0.01 

WB 

LT 

398 

1 

1.00 

398 

1.00 

0.00 

WB 

TH 

468 

3 

1.10 

515 

0.00 

0.00 

NB 

LT 

22 

1 

1.00 

22 

1.00 

0.00 

NB 

TH-RT 

1299 

3 

1.10 

1429 

0.00 

0.33 

SB 

LT 

220 

1 

1.00 

220 

1.00 

0.00 

SB 

TH 

977 

2 

1.05 

1026 

0.00 

0.00 

SB 

RT 

727 

2 

1.05 

763 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT  TH  RT  LT  TH  RT 
EASTBOUND  398  468  0  100  0  0 
WESTBOUND        822   428     2        100     0     0 


#  LANES 

OPPOSING 

,T   TH   RT 

VOLUME 

13    0 

0 

2    2    0 

0 

NORTHBOUND 

220 

977   727 

100 

0 

0 

1 

2 

2 

0 

SOUTHBOUND 

22 

876   423 

100 

0 

0 

1 

3 

0 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP 

IDEAL 

N 

Fwid 

Fhv 

Fgr 

Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB   LT 

1800 

2 

0.967 

0.985 

1.000 

1.000 

1.000 

1.000  1. 

.000 

0.920 

3154 

EB  TH-RT 

1800 

2 

1.000 

0.985 

1.000 

1.000 

1.000 

1.000  0. 

.999 

1.000 

3544 

WB   LT 

1800 

1 

1.000 

0.939 

1.000 

1.000 

1.000 

1.000  1. 

,000 

0.950 

1606 

WB   TH 

1800 

3 

1.000 

0.939 

1.000 

1.000 

1.000 

IcOOO  1. 

,000 

loOOO 

5070 

NB   LT 

1800 

1 

0.967 

0.952 

1.000 

1.000 

1.000 

1.000  1. 

,000 

0,950 

1574 

NB   TH-RT 

1800 

3 

1.000 

0.952 

1.000 

1.000 

1.000 

1.000  0, 

.951 

1.000 

4892 

SB   LT 

1800 

1 

0.933 

0.952 

1.000 

1.000 

1.000 

1.000  1, 

,000 

0.950 

1520 

SB   TH 

1800 

2 

1.000 

0.952 

1.000 

1.000 

1.000 

1.000  1. 

.000 

1.000 

3429 

SB   RT 

1800 

2 

0.933 

0.952 

1.000 

1.000 

1.000 

1.000  0, 

.750 

1.000 

2400 

CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


v/s   g/C 


c  v/c   CRITICAL 


EB 

LT 

863 

3154 

0.27 

0.30 

959 

0.90 

* 

EB 

TH-RT 

452 

3544 

0.13 

0.14 

502 

0.90 

* 

WB 

LT 

398 

1606 

0.25 

0.30 

488 

0.81 

WB 

TH 

515 

5070 

0.10 

0.14 

719 

0.72 

NB 

LT 

22 

1574 

0.01 

0.16 

254 

0.08 

NB 

TH-RT 

1429 

4892 

0.29 

0.33 

1628 

0.88 

SB 

LT 

220 

1520 

0.15 

0.16 

245 

0.90 

* 

SB 

TH 

1026 

3429 

0.30 

0.33 

1141 

0.90 

* 

SB 

RT 

763 

2400 

0.32 

0.80 

1916 

0.40 

CYCLE=100.0 

LOST= 

=  6.0 

SUM 

V/S  CRIT= 

0.85  TC 

)TAL 

LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c  g/C  C 
0.90  0.30  100 
0.90  0.14  100 
0.81  0.30  100 
0.72  0.14  100 
0.08  0.16  100 
0.88  0.33  100 
0.90  0.16  100.0 
0.90  0.33  100 
0.40  0.80  100 


EB 

LT 

EB 

TH-RT 

WB 

LT 

WB 

TH 

NB 

LT 

NB 

TH-RT 

SB 

LT 

SB 

TH 

SB 

RT 

dl 

c 

d2 

PF    I 

)elay  LOS  Avg  Q 

95%  > 

0 

25.33 

959 

8.09 

1.00 

33.41 

D 

15.9 

24 

0 

32.08 

502 

13.46 

0.85 

38.71 

D 

10.3 

15 

0 

24.46 

488 

7.09 

1.00 

31.56 

D 

7.7 

11 

0 

31.15 

719 

2.38 

0.85 

28.50 

D 

11.2 

12 

0 

27.10 

254 

0.00 

1.00 

27.11 

D 

0.5 

1 

0 

23.89 

1628 

4.15 

0.85 

23.84 

C 

24.1 

27 

0 

31.27 

245 

22.60 

1.00 

53.87 

E 

5.9 

11 

0 

24.14 

1141 

7.01 

0.85 

26.47 

D 

18.1 

22 

0 

2.27 

1916 

0.08 

0.85 

1.99 

A 

4.1 

4 

DIR  Delay  LOS 

EB   35.23   D 

WB   29.83   D 

NB   23.88   C 

SB   20.18   C 

INTERSECTION  DELAY 


=  26.15  INTERSECTION  LOS=D 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


54.4  SECONDS 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

MELNEA  CASS/MASSACHUSETTS/SOUTHHAMPTON/X-WAY  RAMPS 

MASTER  PLAN  DESIGN  -  SAT  PEAK  HOUR 

date:08-17-1989  time: 11:25:26 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I13MPS      GEOMETRICS=P18I13      SIGNAL=P18I13 

LOCATED  IN  CBD:N 


VOLI 

JME  & 

GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR 

LT 

TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB 

573 

298 

2 

2   2   0 

11.0  12.0 

0.0 

0 

WB 

277 

327 

0 

13   0 

12.0  12.0 

0.0 

0 

NB 

16 

528 

289 

13   0 

11.0  12.0 

0.0 

0 

SB 

154 

695 

490 

12   2 

10.0  12.0 

10.0 

0 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   5.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS  ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
920     0    N      4.0     3 

,920     0    N      4.0     3 
920     0    N      4.0     3 

,920     0    N      4.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 
1  * 

2  *   * 

3  * 

4  * 


WESTBOUND 
1   t   r   p 

* 

*   * 

* 


NORTHBOUND 
1   t   r   p 

*   * 


SOUTHBOUND  GREEN 
1   t   r   p 

*      30.7 

*   14.3 

*      *      15.8 

*   *      33.2 


Y+R  PRE/ ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

573 

298 

2 

, 

.920 

623 

324 

2 

WB 

277 

327 

0 

, 

,920 

301 

355 

0 

NB 

16 

528 

289 

, 

,920 

17 

574 

314 

SB 

154 

695 

490 

- 

,920 

167 

755 

533 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N 

LU 

V 

Pit 

Prt 

EB 

LT 

623 

2 

1.05 

654 

1.00 

0.00 

EB 

TH-RT 

326 

2 

1.05 

342 

0.00 

0.01 

WB 

LT 

301 

1 

1.00 

301 

1.00 

0.00 

WB 

TH 

355 

3 

1.10 

391 

0.00 

0.00 

NB 

LT 

17 

1 

1.00 

17 

1.00 

0.00 

NB 

TH-RT 

888 

3 

1.10 

977 

0.00 

0.35 

SB 

LT 

167 

1 

1.00 

167 

1.00 

0.00 

SB 

TH 

755 

2 

1.05 

793 

0.00 

0.00 

SB 

RT 

533 

2 

1.05 

559 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
EASTBOUND        301   355     0        100     0     0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

1 

3    0 

0 

WESTBOUND 

NORTHBOUND 

SOUTHBOUND 


623   324     2 

167   755   533 

17   574   314 


100  0 
100  0 
100     0 


0 
0 
0 


2 

1 
1 


2    0 

2  2 

3  0 


0 
0 
0 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP   IDEAL  N 


EB  LT 

EB  TH-RT 

WB  LT 

WB  TH 

NB  LT 

NB  TH-RT 

SB  LT 

SB  TH 

SB  RT 


1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 


Fwid 
0o967 
1,000 
loOOO 
1.000 
0.967 
1.000 
0.933 
1.000 
0.933 


Fhv 

,990 

,990 

,976 

976 

,990 

990 

990 

990 

990 


Fgr 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 


Fpark 
loOOO 
loOOO 
loOOO 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 


Fbus 
loOOO 
IcOOO 


000 
000 
000 
000 
000 
000 
000 


Farea 
1.000 
loOOO 
1.000 
1.000 
1.000 
1.000 
1.000 
1,000 
1.000 


Frt 
000 

,999 
000 

,000 
000 

,947 
000 
000 
750 


Fit 

920 
,000 

950 
,000 
,950 
,000 

950 
,000 
,000 


s 
3170 
3561 
1668 
5268 
1637 
5063 
1580 
3564 
2495 


CAPACITY  ANALYSIS 

DIR  LN  GROUP  V 

EB   LT  654 

EB   TH-RT  342 

WB   LT  301 

WB   TH  391 

NB   LT  17 

NB   TH-RT  977 

SB   LT  167 

SB   TH  793 

SB   RT  559 


WORKSHEET 

s  v/s  g/C 
3170  0.21  0.31 
3561  0.10  0.14 
1668  0.18  0.31 
5268  0.07  0,14 
1637  0.01  0.16 


C  V/c 
974  0.67 
510  0.67 
513  0.59 


755 
258 


5063  0.19  0.33  1679 
1580  0.11  0.16  249 
3564  0.22  0.33  1182 
2495  0.22  0.80  1988 


52 
07 
58 
67 
67 
28 


CRITICAL 

* 


* 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.63  TOTAL  V/C=  0.67 


LEVEL  OF  SERVICE 
DIR  LN  GROUP  v/c 
EB  LT  0 . 67 
EB  TH-RT  0 . 67 
WB  LT  0.59 
WB  TH  0.52 
NB  LT  0 . 07 
NB  TH-RT  0.58 
SB  LT  0.67 
SB  TH  0.67 
SB   RT        0.28 


WORKSHEET 
g/C  C 
0.31  100.0 
0.14  100.0 
0.31  100.0 
0.14  100.0 
0.16  100.0 
0.33  100.0 
0.16  100.0 
0.33  100.0 
0.80  100.0 


dl 
22.97 
30.86 
22.24 
30.13 
27.24 


C 

974 
510 
513 
755 
258 


21.04  1679 

30.15   249 

21.84  1182 

2.02  1988 


d2    PF    Delay  LOS  Avg  Q   95%  Q 


1. 
2. 
1. 
0. 
0. 
0. 
4. 
1. 
0. 


27 
38 
29 
52 
00 
39 
68 
06 
02 


00 
85 
00 
85 
00 
85 
00 
85 
85 


24.24 
28.26 
23.53 
26.05 
27.24 
18.21 
34.82 
19.46 
1.74 


C 
D 
C 
D 
D 
C 
D 
C 
A 


12, 
7, 
5, 
8. 
0, 

16. 
3. 

14. 
3. 


14 
9 
7 
9 
1 

16 
6 

14 
3 


DIR  Delay  LOS 

EB   25.62   D 

WB   24.96   C 

NB   18.37   C 

SB   14.63   B 

INTERSECTION  DELAY 


=  19.82  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


17.9  SECONDS 


Level  of  Service  Calculations 

Master  Plan  Design  (1996)  Conditions 

With  Build  Mitigation 

(AM,  PM  and  SAT  peak  hours) 

-  Tremont/Ruggles/Whittier 

-  Tremont/Melnea  Cass 

Access  Option  1  (Without  Tremont  Access) 
Access  Option  2  (With  Tremont  Right  In/Out) 
Access  Option  3  (With  Tremont  Access) 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/RUGGLES/WHITTIER 

MASTER  PLAN  DESIGN  (MITIGATED  -  NB  DBL  LFT)  -  AM  PEAK  HOUR 

date:08-25-1989  time: 17: 25: 00 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I1MPAM      GE0METRICS=P18I1ML     SIGNAL=P18I1M 

LOCATED  IN  CBD:N 


VOLl 

JME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR 

LT    TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

EB 

763     0 

307 

2 

0 

1 

11.0   0.0  15.0 

50 

WB 

40    36 

24 

0 

1 

0 

0.0  10.0   0.0 

24 

NB 

478  1576 

0 

2 

2 

0 

11.0  11.0   0.0 

42 

SB 

0   914 

914 

0 

2 

1 

0.0  11.0  15.0 

42 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB  -2.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
Y      2     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.960   200    N     16.5     4 
.960   100    N     16.5     3 
.960   100    N     17.5     3 
.960   200    N     17.5     4 


PHASINGS 

EASTBOUND 

1   t  r   p 

1  * 

2  * 

3  *  * 

4  *  * 


WESTBOUND 
1   t   r   p 

* 

* 
*   *   * 


NORTHBOUND   SOUTHBOUND  GREEN 
Itrpltrp 

*  *  * 

*  *  *   * 

* 


REEN 

Y+R 

PRE/ACT 

13.8 

0 

A 

39.8 

3 

A 

28.7 

0 

A 

11.8 

3 

A 

CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART 

1  (MOVEMENT  ADJUSTMENTS) 

DIR 

LTV   THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

763     0 

307 

.960 

795 

0 

320 

WB 

40    36 

24 

.960 

42 

38 

25 

NB 

478  1576 

0 

.960 

498 

1642 

0 

SB 

0   914 

914 

.960 

0 

952 

952 

PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


LU 


Pit   Prt 


EB 

LT 

795 

2 

1.05 

835 

1.00 

0.00 

EB 

RT 

320 

1 

1.00 

320 

0.00 

1.00 

WB 

LT-TH-RT 

104 

1 

1.00 

104 

0.40 

0.24 

NB 

LT 

498 

2 

1.05 

523 

1.00 

0.00 

NB 

TH 

1642 

2 

1.05 

1724 

0.00 

0.00 

SB 

TH 

952 

2 

1.05 

1000 

0.00 

0.00 

SB 

RT 

952 

1 

1.00 

952 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 


BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 


VOLUMES 

LT    TH    RT 

42    38    25 

795     0   320 

0   952   952 


%  OPPOSING  LEFT  TURN 

LT    TH    RT 

100   100   100 

0     0     0 

100   100     0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

1    0 

63 

2 

0    1 

0 

0 

2    1 

952 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN 

GROUP 

IDEAL 

N 

Fwid 

Fhv 

Fgr 

Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB 

LT 

1800 

2 

0.967 

0.990 

1.010 

1.000 

1.000 

1.000 

1.000 

0.920 

3202 

EB 

RT 

1800 

1 

1»100 

0.990 

1.010 

1.000 

1.000 

1.000 

0.814 

1.000 

1613 

WB 

LT- 

■TH- 

-RT 

1800 

1 

0,933 

0.990 

1.000 

0.890 

1.000 

1.000 

0.845 

0.827 

1034 

NB 

LT 

1800 

2 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

1.000 

0.920 

3170 

NB 

TH 

1800 

2 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

3446 

SB 

TH 

1800 

2 

0.967 

0.990 

loOOO 

1.000 

1.000 

1.000 

1.000 

1.000 

3446 

SB 

RT 

1800 

1 

1.100 

0.990 

1.000 

1.000 

1.000 

1.000 

0.795 

1.000 

1558 

CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 
EB   LT 


s  v/s  g/C 


c  v/c   CRITICAL 


EB  RT 

WB  LT-TH-RT   104  1034  0.10 

NB  LT         523  3170  0.12 

NB  TH        1724  3446  0.50 

SB  TH        1000  3446  0.29 


835  3202  0.21  0.29  1087  0.73 
320  1613  0.20  0.54   875  0.37 


SB   RT 


0.12  122  0.86 

0.14  584  0.85 

0.54  1845  0.93 

0.40  1370  0.73 

952  1558  0.61  0.68  1066  0.89 


* 


CYCLE=100.0   LOST=  3.0   SUM  V/S  CRIT=  0.83  TOTAL  V/C=  0.86 

FOR  THE  EASTBOUND  PROTECTED/ PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 

RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
70  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   100  ON  THE  PERMISSIVE  PHASE 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   78  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP   v/c   g/C    C  dl     c 

EB   LT        0.73  0.40  100.0  19.14  1087 

EB   RT        0.37  0.54  100.0  9.93   875 

WB   LT-TH-RT  0.86  0.12  100.0  32.90   122 

NB   LT        0.85  0.54  100.0  15.09   584 

NB   TH        0.93  0.54  100.0  16.40  1845 


SB   TH 
SB   RT 


0.73  0.40  100.0   19.42  1370 


d2    PF    Delay  LOS  Avg  Q   95%  Q 


0.89  0.68  100.0 


9.73  1066 


1.78 
0.12 
28.06 
8.20 
6.89 
1.41 
6.98 


00 
62 
85 
00 
85 
68 
74 


20.92 
6.23 
51.81 
23.29 
19.79 
14.20 
12.45 


C 
B 
E 
C 
C 
B 
B 


15.7 

4.1 

2.8 

11.9 

21.2 

15.9 

8.3 


16 
4 
5 
12 
28 
16 
11 


DIR  Delay  LOS 

EB   16.85   C 

WB   51.81   E 

NB   20.61   C 

SB   13.35   B 

INTERSECTION  DELAY 


=  17.81  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

fOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   23.7  SECONDS 

for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is 

suggested  timing  phase  2  is 

suggested  timing  phase  3  is 

suggested  timing  phase  4  is 


13.8  sees  green, 

39.7  sees  green, 

28.7  sees  green, 

11.8  sees  green, 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/RUGGLES/WHITTIER 

MASTER  PLAN  DESIGN  (MITIGATED  -  NB  DBL  LFT)  -  PM  PEAK  HOUR 

date: 08-25-1989  time: 17: 29: 24 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I1MPPM      GE0METRICS=P18I1ML     SIGNAL=P18I1M 

LOCATED  IN  CBDiN 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB   932     0 

345 

2   0   1 

11.0   0.0  15.0 

50 

WB    40    20 

26 

0   10 

0.0  10.0   0.0 

24 

NB   370  1211 

0 

2   2   0 

11.0  11.0   0.0 

42 

SB     0  1444 

1108 

0   2   1 

0.0  11.0  15.0 

42 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB  -2.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
Y      2     0 
N      0     0 
N      0     0 


PEDESTRIANS  ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 
.940   200    N     16.5     4 
.940   100    N     16.5     3 
.940   100    N     17.5     3 
.940   200    N     17.5     4 


PHASINGS 

EASTBOUND 

1   t  r   p 

1  * 

2  * 

3  *  * 

4  *  * 


WESTBOUND 
1   t   r   p 

*         *         -k 


NORTHBOUND 
1   t   r  p 

*   * 

* 
* 


SOUTHBOUND  GREEN 
1   t   r   p 

*   10.5 

*   *      47.5 

*      26.7 

9.2 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART 

DIR 

EB 

WB 

NB 

SB 


1  (MOVEMENT  ADJUSTMENTS) 

LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

,940 

,940 

,940 

,940 


932     0   345 

40    20    26 

370  1211     0 

0  1444  1108 


991     0   367 

43    21    28 

394  1288     0 

0  1536  1179 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


LU 


Pit  Prt 


EB   LT 

991  2  1.05  1041  1.00  0.00 

EB   RT 

367  1  1.00   367  0.00  1.00 

WB   LT-TH-RT 

91  1  1.00    91  0.47  0.30 

NB   LT 

394  2  1.05   413  1.00  0.00 

NB   TH 

1288  2  1.05  1353  0.00  0.00 

SB   TH 

1536  2  1.05  1613  0.00  0.00 

SB   RT 

1179  1  1.00  1179  0.00  1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT    TH    RT         LT    TH    RT 

LT 

TH   RT 

VOLUME 

EASTBOUND 

43    21    28        100   100   100 

0 

1    0 

49 

WESTBOUND 

991     0   367          0     0     0 

2 

0    1 

0 

NORTHBOUND 

0  1536  1179        100   100     0 

0 

2    1 

1399 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 
DIR  LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr 

0.967  0.990  1.010 
1.100  0.990  1.010 
0.933  0.990  1.000 
0.967  0.990  1.000 
0.967  0.990  1.000 
0.967  0.990  1.000 
1.100  0.990  1.000 


EB 

LT 

1800 

2 

EB 

RT 

1800 

1 

WB 

LT- 

•TH-RT 

1800 

1 

NB 

LT 

1800 

2 

NB 

TH 

1800 

2 

SB 

TH 

1800 

2 

SB 

RT 

1800 

1 

F! 

sark 

Fbus 

Farea 

Frt 

Fit 

s 

1. 

,000 

1.000 

1.000 

1. 

,000 

0. 

,920 

3202 

1. 

,000 

1.000 

1.000 

0, 

.813 

1. 

.000 

1610 

0. 

,890 

1.000 

1.000 

0, 

.830 

0. 

,815 

1002 

1, 

,000 

1.000 

1,000 

1, 

,000 

0. 

,920 

3170 

Ic 

,000 

1.000 

1.000 

1, 

=  000 

1. 

,000 

3446 

1. 

.000 

1.000 

1.000 

1. 

.000 

1. 

.000 

3446 

1. 

,000 

1.000 

1.000 

0. 

,789 

1. 

.000 

1547 

CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 

EB  LT 

EB  RT 

WB  LT-TH-RT 

NB  LT 

NB  TH 

SB  TH 

SB  RT 


s   v/s   g/C 


c   v/c   CRITICAL 


1041  3202  0.26  0.27  1001  0.99 


367  1610 
91  1002 


0.23  0 

0.09  0 

413  3170  0.10  0 

1353  3446  0.39  0 

1613  3446  0.47  0 

1179  1547  0.76  0 


,46   748  0.49 

,09    93  0.99 

,11   402  0.98 

,58  1999  0.68 

,48  1637  0.99 

,74  1148  lo03 


* 


CYCLE=100.0   LOST=  3.0   SUM  V/S  CRIT=  0.96  TOTAL  V/C=  0.99 

FOR  THE  EASTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 

RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
70  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   76  ON  THE  PERMISSIVE  PHASE 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   0  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c   g/C    C  dl  c 

EB   LT        0.99  0.36  100.0  24.20  1001 

EB   RT        0.49  0.46  100.0  14.10  748 

WB   LT-TH-RT  0.99  0.09  100.0  34.44  93 

NB   LT        0.98  0.58  100.0  15.49  402 

NB   TH        0.68  0.58  100.0  11.02  1999 


SB   TH 
SB   RT 


0.99  0.48  100.0   19.68  1637 
1.03  0.74  100.0   10.59  1148 


d2 


PF    Delay  LOS  Avg  Q   95%  Q 


19.78 

1.00 

43.98 

E 

22.2 

37 

0.42 

0.62 

9.00 

B 

5.5 

5 

67.73 

0.85 

86.85 

F 

3.4 

8 

29.36 

1.00 

44.85 

E 

9.8 

16 

0.65 

0.85 

9.93 

B 

15.0 

15 

14.18 

0.77 

26.24 

D 

22.4 

35 

27.12 

0.79 

29.68 

D 

13.9 

30 

DIR  Delay  LOS 

EB   34.86   D 

WB   86.85   F 

NB   18.10   C 

SB   27.69   D 

INTERSECTION  DELAY 


=  27.46  INTERSECTION  LOS=D 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 

for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is 

suggested  timing  phase  2  is 

suggested  timing  phase  3  is 

suggested  timing  phase  4  is 


10 

47 


4 
5 


sees  green, 
sees  green, 
2  6.8  sees  green, 
9.3  sees  green. 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/RUGGLES/WHITTIER 

MASTER  PLAN  DESIGN  (MITIGATED  -  NB  DBL  LFT)  -  SAT  PEAK  HOUR 

date: 08-25-1989  time: 17 : 34 : 16 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I1MPS       GE0METRICS=P18I1ML     SIGNAL=P18I1M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

EB   642     0 

288 

2 

0 

1 

11.0   0.0  15.0 

50 

WB    16    14 

17 

0 

1 

0 

0.0  10.0   0.0 

24 

NB   290  1103 

0 

2 

2 

0 

11.0  11.0   0.0 

42 

SB     0  1214 

417 

0 

2 

1 

0.0  11.0  15.0 

42 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB  -2.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
Y      2     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.920   200    N     16.5     4 
.920   100    N     16.5     3 
.920   100    N     17.5     3 
.920   200    N     17.5     4 


PHASINGS 

EASTBOUND 

1  t  r  p 

1  * 

2  * 

3  *  * 

4  *  * 


WESTBOUND 
1  t  r  p 

* 

*   *   * 


NORTHBOUND 
1   t  r  p 

* 


SOUTHBOUND  GREEN 
1   t   r  p 

*   10.3 

*   *      52.6 

*      24.5 

6.6 


Y+R  PRE/ACT 


0 
3 
0 
3 


A 

A 

A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART 

1  (MOVEMENT  ADJUSTMENTS) 

DIR 

LTV   THV 

RTV 

PHF   LTFR 

THFR 

RTFR 

EB 

642     0 

288 

.920    698 

0 

313 

WB 

16    14 

17 

.920     17 

15 

18 

NB 

290  1103 

0 

.920    315 

1199 

0 

SB 

0  1214 

417 

.920      0 

1320 

453 

PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


LU 


Pit   Prt 


EB   LT 

698  2  1.05   733  1.00  0.00 

EB   RT 

313  1  1.00   313  0.00  1.00 

WB   LT-TH-RT 

51  1  1.00    51  0.34  0.36 

NB   LT 

315  2  1.05   331  1.00  0.00 

NB   TH 

1199  2  1.05  1259  0.00  0.00 

SB   TH 

1320  2  1.05  1386  0.00  0.00 

SB   RT  . 

453  1  1.00   453  0.00  1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT    TH    RT         LT    TH    RT 

LT 

TH   RT 

VOLUME 

EASTBOUND 

17    15    18        100   100   100 

0 

1    0 

34 

WESTBOUND 

698     0   313          0     0     0 

2 

0    1 

0 

NORTHBOUND 

0  1320   453        100   100     0 

0 

2    1 

1320 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN  GROUP 

IDEAL 

N 

EB 

LT 

1800 

2 

EB 

RT 

1800 

1 

WB 

LT-TH-RT 

1800 

1 

NB 

LT 

1800 

2 

NB 

TH 

1800 

2 

SB 

TH 

1800 

2 

SB 

RT 

1800 

1 

Fwid 


Fhv 


Fgr 


0.967  0.990  1.010 
1.100  0.990  1.010 
0.933  0.990  1.000 
0.967  0.990  1.000 
0.967  0.990  1.000 
0.967  0.990  1.000 
1.100    0.990    1.000 


n 

3ark 

Fbus 

Farea 

Frt 

Fit 

s 

1. 

,000 

1.000 

1.000 

1, 

.000 

0, 

.920 

3202 

i< 

,000 

1.000 

1.000 

0, 

.814 

1, 

.000 

1612 

0. 

,890 

1.000 

1,000 

0, 

.817 

0, 

,838 

1013 

1. 

,000 

1.000 

1.000 

1, 

.000 

0, 

.920 

3170 

1, 

,000 

1.000 

1.000 

1, 

.000 

1, 

.000 

3446 

1, 

,000 

1.000 

1.000 

1, 

.000 

1. 

.000 

3446 

1, 

,000 

1.000 

1.000 

0, 

.785 

1. 

.000 

1539 

CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


v/s   g/C 


c   v/c   CRITICAL 


EB 

LT 

733 

3202 

0.19 

0.24 

912 

0.77 

* 

EB 

RT 

313 

1612 

0.19 

0.41 

667 

0.47 

WB 

LT-TH-RT 

51 

1013 

0.05 

0.07 

67 

0.76 

* 

NB 

LT 

331 

3170 

0,08 

0,10 

414 

0.76 

* 

NB 

TH 

1259 

3446 

0.37 

0.63 

2167 

0.58 

SB 

TH 

1386 

3446 

0.40 

0.53 

1813 

0.76 

* 

SB 

RT 

453 

1539 

0.29 

0.77 

1187 

0.38 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.72  TOTAL  V/C=  0.76 

FOR  THE  EASTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 

RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
70  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   58  ON  THE  PERMISSIVE  PHASE 

FOR  THE  NORTHBOUND  PROTECTED/ PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   19  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 


dl 


d2    PF    Delay  LOS  Avg  Q   9  5%  Q 


EB 

LT 

0.77 

0,31 

100,0 

23,68 

912 

2,74 

1.00 

26.41 

D 

14,6 

16 

EB 

RT 

0.47 

0,41 

100,0 

16,21 

667 

0,40 

0.62 

10.30 

B 

5,1 

5 

WB 

LT-TH-RT 

0.76 

0,07 

100,0 

34,91 

67 

25,50 

0.85 

51.35 

E 

1,4 

3 

NB 

LT 

0.76 

0.63 

100,0 

10,03 

414 

5,53 

1.00 

15.56 

C 

7,9 

8 

NB 

TH 

0,58 

0,63 

100,0 

8.24 

2167 

0.30 

0.85 

7,25 

B 

12,4 

12 

SB 

TH 

0o76 

0,53 

100,0 

14,26 

1813 

1.40 

0.70 

10,91 

B 

17,4 

17 

SB 

RT 

0.38 

0,77 

100,0 

2,82 

1187 

0.10 

0.62 

1,81 

A 

2,9 

3 

DIR  Delay  LOS 

EB   21.59   C 

WB   51.35   E 

NB    8.98   B 

SB    8,67   B 

INTERSECTION  DELAY 


=  12.25  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


fOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   24.6  SECONDS 

for  chosen  cycle  length  100. 

suggested  timing  phase  1  is 

suggested  timing  phase  2  is 

suggested  timing  phase  3  is 

suggested  timing  phase  4  is 


10.2  sees  green, 

52.6  sees  green, 

24.5  sees  green, 

6.6  sees  green. 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

MASTER  PLAN  DESIGN  (W/0  TREMONT  ACCESS  -  MITIGATED)  -  AM  PEAK  HOUR 

date: 08-22-1989  time: 16: 10:44 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2MPNAM     GEOMETRICS=P18I2M3     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     9   114 

282 

0   2   1 

0.0  11.0  11.0 

44 

WB     0  1653 

68 

0   3   0 

0.0  11.0   0.0 

49 

NB   725   923 

0 

2   2   0 

11.0  11.0   0.0 

56 

SB    62   498 

21 

12   0 

11.0  11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0,0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 

,950   100    N     16.3     4 

950    50    N     16.3     3 

,950   100    N     15.0     4 

,950   100    N     15.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 
1   t   r   p 


* 


NORTHBOUND 
1   t   r   p 


* 


* 
* 


* 
* 


SOUTHBOUND  GREEN 
1   t   r  p 

23.8 
*   *   *      18.9 

*  43.8 

*  4.5 


Y+R  PRE/ACT 


0 
3 
3 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF   LTFR  THFR 

RTFR 

EB      9   114 

282 

.950      9   120 

297 

WB      0  1653 

68 

.950      0  1740 

72 

NB    725   923 

0 

.950    763   972 

0 

SB     62   498 

21 

.950     65   524 

22 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT-TH 

129 

2  1.05   136  0.07 

0.00 

EB   RT 

297 

1  1.00   297  0.00 

1.00 

WB   TH-RT 

1812 

3  1.10  1993  0.00 

0.04 

NB   LT 

763 

2  1.05   801  1.00 

0.00 

NB   TH 

972 

2  1.05  1020  0.00 

0.00 

SB   LT 

65 

1  1.00    65  1.00 

0.00 

SB   TH-RT 

546 

2  1.05   574  0.00 

0.04 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

T.EFT  TURN 

OPPOSING  AI 

'PROAi 

BEING  OPPOSED 

VOLUMES       %  C 

)PPOs: 

LT    TH    RT 

LT 

EASTBOUND 

C 

)  1740    72 

0 

NORTHBOUND 

65 

)   524    22 

100 

SOUTHBOUND 

762 

1   972     0 

0 

TH  RT 

0  0 

100  100 

44  0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

3    0 

0 

1 

2    0 

546 

2 

2    0 

430 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid   Fhv   Fgr  Fpark  Fbus  Farea  Frt  Fit  s 

EB   LT-TH      1800   2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.986  3396 

EB   RT         1800   1  0.967  0.990  1.000  1.000  1.000  1.000  0.842  1.000  1451 

WB   TH-RT      1800   3  0.967  0.990  1.000  1.000  1,000  1.000  0.992  1.000  5128 


NB  LT  1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.920  3170 

NB  TH  1800  2  0.967  0,990  1.000  1.000  1.000  1.000  1.000  1.000  3446 

SB  LT  1800  1  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.437   753 

SB  TH-RT  1800  2  0.967  0.990  1.000  1.000  1.000  1.000  0.992  1.000  3418 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N 

Va   Vm  Vlt  Pit  No   Vo  Plto 

SB  100   19   1 

65   546    65  1.00   2   430  0.00 

CALCULATIONS 

DIR  Sop     Yo 

Gu     Fs     PI      Gq 

Pt 

Gf 

SB  3600  0.119 

7.906  0.606  1.000  10.993  0.000 

0.000 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP 

V    s   v/s   g/C    c  v/c 

CRITICAL 

EB   LT-TH 

136  3396  0.04  0.05   153  0.89 

* 

EB   RT 

297  1451  0.20  0.28   411  0.72 

WB   TH-RT 

L993  5128  0.39  0.44  2244  0.89 

* 

NB   LT 

801  3170  0.21  0.24   860  0.89 

* 

NB   TH 

L020  3446  0.30  0.43  1472  0.69 

SB   LT 

65   753  0.09  0.19   142  0.46 

SB   TH-RT 

574  3418  0.17  0.19   646  0.89 

* 

El 


Fm 


Fit 


1.855  0.437  0.437 


CYCLE=100.0   LOST=  9^0   SUM  V/S  CRIT=  0.81  TOTAL  V/C=  0.89 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   36  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 


dl 


d2 


PF   Delay  LOS  Avg  Q  95%  Q 


EB 

LT-TH 

0.89 

0.05 

100.0 

36.10 

153 

29.00 

0.74 

48.38 

E 

3.5 

6 

EB 

RT 

0.72 

0.28 

100.0 

24.53 

411 

4.19 

0.68 

19.49 

C 

5.9 

6 

WB 

TH-RT 

0.89 

0.44 

100.0 

19.66 

2244 

3.46 

0.85 

19.65 

C 

28.3 

31 

NB 

LT 

0.89 

0.43 

100.0 

20.07 

860 

7.92 

1.00 

27,99 

D 

16.1 

19 

NB 

TH 

0.69 

0.43 

100.0 

17.71 

1472 

1.00 

0.67 

12.45 

B 

15.5 

15 

SB 

LT 

0.46 

0.19 

100.0 

27.37 

142 

1.66 

0.85 

24.67 

C 

1.5 

2 

SB 

TH-RT 

0.89 

0.19 

100.0 

30.03 

646 

10.08 

0.85 

34.09 

D 

12.3 

16 

DIR  Delay  LOS 

EB   28.56   D 

WB   19.65   C 

NB   19.28   C 

SB   33.13   D 

INTERSECTION  DELAY 


=  22.07  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   60.2  SECONDS 


for  chosen  cycle  length  100, 
suggested  timing  phase  1  is 
suggested  timing  phase  2  is 
suggested  timing  phase  3  is 
suggested  timing  phase  4  is 


23.8  sees  green, 

18.9  sees  green, 
43,8  sees  green, 

4.5  sees  green. 


0,0  sees  yellow  +  red  clear 

3,0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

MASTER  PLAN  DESIGN  (W/0  TREMONT  ACCESS  -  MITIGATED)  -  PM  PEAK  HOUR 

date: 08-22-1989  time: 16: 20: 10 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2MPNPM     GEOMETRICS=P18I2M3     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB    20   446 

701 

0   2   1 

0.0  11.0  11.0 

44 

WB     0  1651 

51 

0   3   0 

0.0  11.0   0.0 

49 

NB   447   686 

0 

2   2   0 

11.0  11.0   0.0 

56 

SB    81   611 

26 

12   0 

11.0  11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.930   100    N     16.3     4 
.930    50    N     16.3     3 
.930   100    N     15.0     4 
.930   100    N     15.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 
1   t   r   p 

* 


NORTHBOUND 
1   t   r  p 

*  * 

*  * 

* 
* 


SOUTHBOUND  GREEN 
1   t   r  p 

19.3 
*   *   *      17.5 

*  32.5 

*  21.8 


Y+R  PRE/ACT 


0 
3 
3 
3 


A 
A 
A 

A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB     20   446   701   .930     22  480  754 

WB      0  1651    51   .930      0  1775  55 

NB    447   686     0   .930    481  738  0 

SB     81   611    26   .930     87  657  28 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


LT-TH 

RT 

WB   TH-RT 
NB   LT 

TH 

LT 

TH-RT 


EB 
EB 


NB 
SB 
SB 


501 
754 
1830 
481 
738 
87 
685 


2 

1 
3 
2 
2 
1 
2 


LU 


V  Pit  Prt 


05  526 

00  754 

10  2013 

05  505 

05  775 

00  87 


04  0.00 
00  1.00 
0.03 
0.00 
00  0.00 
00  0.00 


00 
00 


05   719  0.00  0.04 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

0  1775    55  0     0     0 

87   657    28        100   100   100 

481   738     0  0    48     0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

3    0 

0 

1 

2    0 

685 

2 

2    0 

351 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid   Fhv   Fgr  Fpark  Fbus  Farea 

EB   LT-TH      1800   2  0.967  0.990  1.000  1.000  1.000  1.000  1, 

EB   RT         1800   1  0.967  0.990  1.000  1.000  1.000  1.000  0, 

WB   TH-RT      1800   3  0.967  0.990  1.000  1.000  1.000  1.000  0, 


Frt  Fit  s 
000  0.992  3416 
825  1.000  1421 
994  1.000  5138 


NB  LT  1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.920  3170 

NB  TH  1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 

SB  LT  1800  1  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.514  886 

SB  TH-RT  1800  2  0.967  0.990  1.000  1.000  1.000  1.000  0.992  1.000  3418 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

Va   Vm  Vlt   Pit  No   Vo  Plto 
87   685    87  1.00   2   351  0.00 


DIR   C    G   N 
SB  100   17   1 
CALCULATIONS 
DIR  Sop     Yo 
SB  3600  0.097 


Gu     Fs     PI 
8.551  0.656  1.000 


Gq     Pt      Gf 
8.911  0.000   0.000 


El     Fm   Fit 
1.716  0.514  0.514 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 

EB  LT-TH 

EB  RT 

WB  TH-RT 

NB  LT 

NB  TH 

SB  LT 

SB  TH-RT 


V  s 
526  3416 
754  1421 
2013  5138 
505  3170 
775  3446 
87  886 
719  3418 


v/s  g/C 
0.15  0.22 
0 
0 
0 
0 
0 
0 


c  v/c 
744  0.71 
53  0.41  583  1.29 
39  0.33  1671  1.21 
14  0.19  679  0.71 
22  0.37  1265  0.61 
10  0.17  155  0.56 
21  0.17   597  1.21 


CRITICAL 


* 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  1.13  TOTAL  V/C=  1.21 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   0  ON  THE  PERMISSIVE  PHASE 

LEVEL  OF  SERVICE  WORKSHEET 


DIR 

LN  GROUP 

v/c 

g/C 

C 

dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

EB 

LT-TH 

0.71 

0.22 

100.0 

27.49 

744 

2.16 

0.67 

19.93 

C 

10.9 

11 

EB 

RT 

1.29 

0.41 

100.0 

28.15 

583 

185.66 

0.85 

182.65 

F 

44.4 

116 

WB 

TH-RT 

1.21 

0.33 

100.0 

28.46 

1671 

109.68 

0.85 

117.42 

F 

76.8 

180 

NB 

LT 

0.71 

0.37 

100.0 

20.56 

679 

2.36 

1.00 

22.92 

C 

10.8 

11 

NB 

TH 

0.61 

0.37 

100.0 

19.63 

1265 

0.64 

0.63 

12.69 

B 

13.0 

13 

SB 

LT 

0.56 

0.17 

100.0 

28.71 

155 

3.40 

0.85 

27.29 

D 

2.0 

3 

SB 

TH-RT 

1.21 

0.17 

100.0 

32.79 

597 

120.03 

0.85 

129.90 

F 

32.6 

75 

DIR  Delay  LOS 

EB  115.76   F 

WB  117.42   F 

NB   16.73   C 

SB  118.81   F 

INTERSECTION  DELAY 


=  93.29  INTERSECTION  LOS=F 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

MASTER  PLAN  DESIGN  (W/0  TREMONT  ACCESS  -  MITIGATED)  -  SAT  PEAK  HOUR 

date:08-22-1989  time: 16: 24 : 55 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2MPNS      GEOMETRICS=P18I2M3     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  & 

I  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB    13 

134 

391 

0   2   1 

0.0  11.0  11.0 

44 

WB     0 

984 

118 

0   3   0 

0.0  11.0   0.0 

49 

NB   330 

880 

0 

2   2   0 

11.0  11.0   0.0 

56 

SB    92 

576 

35 

12   0 

11.0  11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 

950    25    N     16.3     4 

950    25    N     16.3     3 

,950    25    N     15.0     4 

,950    25    N     15.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  * 
3 

4   *   •   * 


WESTBOUND 
1   t  r  p 

*   * 


NORTHBOUND 
1   t   r  p 

* 


SOUTHBOUND  GREEN 
1   t   r  p 

21.9 
*   *   *      25.4 

*  32.3 

*  11.4 


Y+R  PRE/ACT 


0 
3 
3 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF   LTFR  THFR 

RTFR 

EB     13   134 

391 

.950     14   141 

412 

WB      0   984 

118 

.950      0  1036 

124 

NB    330   880 

0 

.950    347   926 

0 

SB     92   576 

35 

.950     97   606 

37 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT-TH 

155 

2  1.05   162  0.09 

0.00 

EB   RT 

412 

1  1.00   412  0.00 

1.00 

WB   TH-RT 

1160 

3  1.10  1276  0.00 

0.11 

NB   LT 

347 

2  1.05   365  1.00 

0.00 

NB   TH 

926 

2  1.05   973  0.00 

0.00 

SB   LT 

97 

1  1.00    97  1.00 

0.00 

SB   TH-RT 

643 

2  1.05   675  0.00 

0.06 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN 

OPPOSING  AI 

»PROA( 

BEING  OPPOSED 

VOLUMES      %  oppos: 

LT    TH    RT 

LT 

EASTBOUND 

0  1036   124 

0 

NORTHBOUND 

9' 

'   606    37 

100 

SOUTHBOUND 

34-3 

'   926     0 

0 

TH  RT 

0  0 

100  100 

54  0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

3    0 

0 

1 

2    0 

643 

2 

2    0 

498 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid   Fhv   Fgr  Fpark  Fbus  Farea   Frt  Fit  s 

EB   LT-TH      1800   2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.986  3396 

EB   RT         1800   1  0.967  0.990  1.000  1.000  1.000  1.000  0.846  1.000  1457 

WB   TH-RT      1800   3  0.967  0.990  1.000  1.000  1.000  1.000  0.983  1.000  5079 


NB  LT  1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.920  3170 

NB  TH  1800  2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 

SB  LT  1800  1  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.423   728 

SB  TH-RT  1800  2  0.967  0.990  1.000  1.000  1.000  1.000  0,991  1.000  3414 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR  C   G  N   Va   Vm  Vlt 

SB  100   25   1    97   643    97 

CALCULATIONS 

DIR  Sop    Yo     Gu    Fs 

SB  3600  0.138  13.459  0.564  1. 


Pit  No 
1.00   2 


Vo  Plto 
498  0.00 


PI      Gq     Pt 
000  11.966  0.000 


Gt  El     Fm    Fit 

0.000     1.995  0.423  0.423 


CAPACITY  ANALYSIS  WORKSHEET 


DIR 

LN  GROUP 

EB 

LT-TH 

EB 

RT 

WB 

TH-RT 

NB 

LT 

NB 

TH 

SB 

LT 

SB 

TH-RT 

V  s  v/s  g/C  c  v/c 
162  3396  0.05  0.11  387  0.42 
412  1457  0.28  0.33  485  0.85 
1276  5079  0.25  0.32  1640  0.78 
365  3170  0.09  0.22  829  0.42 
973  3446  0.28  0.47  1630  0.60 
97  728  0.13  0.25  185  0.52 
675  3414  0.20  0.25   868  0.78 


CRITICAL 

* 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.73  TOTAL  V/C=  0.78 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   67  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c   g/C    C 


dl 


d2    PF    Delay  LOS  Avg  Q   95%  Q 


EB 

LT-TH 

0.42 

0.11  100.0 

31.33   387 

0.45 

0.62 

19.70 

C 

3.8 

4 

EB 

RT 

0.85 

0.33  100.0 

23.57   485 

9.26 

0.73 

23.94 

C 

7.6 

9 

WB 

TH-RT 

0.78 

0.32  100.0 

23.26  1640 

1.73 

0.85 

21.24 

C 

21.8 

22 

NB 

LT 

0.42 

0.47  100.0 

13.15   829 

0.21 

1.00 

13.36 

B 

7.5 

8 

NB 

TH 

0.60 

0.47  100.0 

14.70  1630 

0.44 

0.62 

9.39 

B 

13.6 

14 

SB 

LT 

0.52 

0.25  100.0 

24.37   185 

2.14 

0.85 

22.54 

C 

2.0 

3 

SB 

TH-RT 

0.78 

0.25  100.0 

26.34   868 

3.17 

0.85 

25.08 

D 

13.3 

14 

DIR 

Delay 

LOS 

EB 

22c74 

C 

WB 

21c24 

C 

NB 

10o47 

B 

SB 

24.76 

C 

INTERSECTION 

DELAY  =  18.51  INTERSECTION  LOS= 

=C 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   26.1  SECONDS 
for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is  21.9  sees  green,  0, 
suggested  timing  phase  2  is  25.4  sees  green,  3, 
suggested  timing  phase  3  is  32.3  sees  green,  3. 
suggested  timing  phase  4  is   11.4  sees  green,    3. 


0  sees  yellow  +  red  clear 
0  sees  yellow  +  red  clear 
0  sees  yellow  +  red  clear 
0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

MASTER  PLAN  DESIGN  (W/TREMONT  RGT  IN/OUT  -  MITIGATED)  -  AM  PEAK  HOUR 

date:08-25-1989  time: 18 : 00: 48 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2MPRAM     GEOMETRICS=P18I2M3     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

EB     9   114 

194 

0 

2 

1 

0.0  11.0  11.0 

44 

WB     0  1653 

68 

0 

3 

0 

0.0  11.0   0.0 

49 

NB   725   923 

0 

2 

2 

0 

11.0  11.0   0.0 

56 

SB    62   503 

16 

1 

2 

0 

11.0  11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 


DIR  GRADE 
EB   0.0% 
WB   0.0% 
NB   0.0% 
SB   0.0% 

%HV 

2.0% 

2.0% 

2.0% 

2.0% 

Y/N  MOVES  BUSES   PHF  C] 
N      0     0    .950 
N      0     0    .950 
N      0     0    .950 
N      0     0    .950 

PHASINGS 

EASTBOUND 
1   t   r  p 
1        * 

WESTBOUND 
1   t   r   p 

NORTHBOUND 
1   t   r  p 
*   * 

2 

* 

* 

*   * 

3 

* 

* 

* 

4   *   * 

• 

* 

PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
100    N     16.3     4 
50    N     16.3     3 
100    N     15.0     4 
100    N     15.0     3 


SOUTHBOUND  GREEN 
1   t   r  p 

23.8 
*   *   *      18.9 

*  43.8 

*  4.5 


Y+R  PRE/ACT 


0 
3 
3 
3 


A 
A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

9 

114 

194 

.950 

9 

120 

204 

WB 

0 

1653 

68 

.950 

0 

1740 

72 

NB 

725 

923 

0 

.950 

763 

972 

0 

SB 

62 

503 

16 

.950 

65 

529 

17 

PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


EB 
EB 
WB 
NB 
NB 
SB 
SB 


LT-TH 

RT 

TH-RT 

LT 

TH 

LT 

TH-RT 


129 
204 
1812 
763 
972 
65 
546 


LU 


Pit  Prt 


1. 

,05 

136 

0.07 

0.00 

1. 

,00 

204 

0.00 

1.00 

1, 

,10 

1993 

0.00 

0.04 

1. 

,05 

801 

1.00 

0.00 

1. 

,05 

1020 

0.00 

0.00 

1. 

,00 

65 

1.00 

0.00 

1. 

,05 

574 

0.00 

0.03 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 


VOLUMES 

LT    TH    RT 

0  1740    72 

65   529    17 

763   972     0 


%  OPPOSING  LEFT  TURN 

LT    TH    RT 

0     0     0 

100   100   100 

0    44     0 


#  LANES 
LT   TH   RT 
0    3    0 
12    0 
2    2    0 


OPPOSING 
VOLUME 
0 
546 
429 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark  Fbus  Farea  Frt  Fit    s 

EB   LT-TH      1800   2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.986  3396 

EB   RT         1800   1  0.967  0.990  1.000  1.000  1.000  1.000  0.842  1.000  1451 

WB   TH-RT      1800   3  0.967  0.990  1.000  1.000  1.000  1.000  0.992  1.000  5128 

KB   LT         1800   2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.920  3170 

NB   TH         1800   2  0.967  0.990  1.000  1.000  1.000  1.000  1.000  1.000  3446 

SB   LT         1800   1  0.967  0.990  1.000  1.000  1.000  1.000  1.000  0.437   754 

SB   TH-RT      1800   2  0.967  0.990  1.000  1.000  1.000  1.000  0.994  1.000  3425 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N 

Va    Vm   VI  t 

Pit  No    Vo 

Plto 

SB  100   19   1 

65   546    65 

1.00   2   429 

0.00 

CALCULATIONS 

DIR  Sop     Yo 

Gu     Fs 

PI      Gq 

Pt      Gf 

SB  3600  0.119 

7.888  0.607  1. 

,000  10.981  0. 

.000   0.000 

EB 

LT-TH 

EB 

RT 

WB 

TH-RT 

NB 

LT 

NB 

TH 

SB 

LT 

SB 

TH-RT 

El     Fm    Fit 
1.854  0.437  0.437 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP     v  s  v/s  g/C  c   v/c   CRITICAL 

136  3396  0.04  0,05  153  0.89      * 

204  1451  0.14  0.28  412  0.50 

1993  5128  0.39  0.44  2245  0.89      * 

801  3170  0.21  0,24  860  0.89      * 

1020  3446  0.30  0.43  1472  0.69 

65  754  0.09  0.19  142  0.46 

574  3425  0,17  0,19  646  0,89      * 

CYCLE=100,0   LOST=  9,0   SUM  V/S  CRIT=  0,81  TOTAL  V/C=  0.89 

FOR  THE  NORTHBOUND  PROTECTED/ PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   3  6  ON  THE  PERMISSIVE  PHASE 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c  g/C   C     dl    c  d2  PF  Delay  LOS  Avg  Q  95%  Q 

0,89  0.05  100.0  36,10   153  28,95  0.74  48,34  E  3,5  6 

0,50  0.28  100,0  22.70   412  0.80  0.62  14.57  B  4.1  4 

0.89  0,44  100.0  19.65  2245  3.45  0.85  19.64  C  28.3  31 

0,89  0,43  100,0  20,07   860  7.90  1.00  27.97  D  16.1  19 

0.69  0.43  100.0  17.71  1472     1.00  0.67  12.46  B  15.5  15 

0,46  0,19  100,0  27,38   142     1.67  0.85  24.69  C  1,5  2 

0.89  0.19  100.0  30.05   646  10.05  0.85  34.08  D  12.3  16 

DIR  Delay  LOS 

EB   28,06   D 

WB   19,64   C 

NB   19,28   C 

SB   33,12   D 

INTERSECTION  DELAY  =  21,90  INTERSECTION  LOS=C 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  ,95  THE  CYCLE  SHOULD  BE   60.1  SECONDS 

for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is   23.8  sees  green,    0.0  sees  yellow  +  red  clear 

suggested  timing  phase  2  is   18.9  sees  green,    3,0  sees  yellow  +  red  clear 

suggested  timing  phase  3  is   43.8  sees  green,    3.0  sees  yellow  +  red  clear 

suggested  timing  phase  4  is   4.5  sees  green,    3.0  sees  yellow  +  red  clear 


EB 

LT-TH 

EB 

RT 

WB 

TH-RT 

NB 

LT 

NB 

TH 

SB 

LT 

SB 

TH-RT 

CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9;  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

MASTER  PLAN  DESIGN  (W/TREMONT  RGT  IN/OUT  -  MITIGATED)  -  PM  PEAK  HOUR 

date: 08-25-1989  time: 18: 17 : 15 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2MPRPM     GEOMETRICS=P18I2M3     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB    20   446 

423 

0   2   1 

0.0  11.0  11.0 

44 

WB     0  1650 

51 

0   3   0 

0.0  11.0   0.0 

49 

NB   447   686 

0 

2   2   0 

11.0  11.0   0.0 

56 

SB    81   613 

24 

12   0 

11.0  11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 

EB   0.0%  2.0% 

WB   0.0%  2.0% 

NB   0.0%  2.0% 

SB   0.0%  2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,930   100    N     16.3     4 
,930    50    N     16.3     3 
,930   100    N     15.0     4 
,930   100    N     15.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 
1  t  r  p 

* 


NORTHBOUND 
1   t   r   p 

*  * 

*  * 

* 
* 


SOUTHBOUND  GREEN 
1   t  r  p 

13.3 
*   *   *      21.4 

*  39.9 

*  16.3 


Y+R  PRE/ACT 


0 
3 
3 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR   LTV   THV 

RTV 

PHF   LTFR  THFR 

RTFR 

EB     20   446 

423 

.930     22   480 

455 

WB      0  1650 

51 

.930      0  1774 

55 

NB    447   686 

0 

.930    481   738 

0 

SB     81   613 

24 

.930     87   659 

26 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW 

N    LU     V   Pit 

Prt 

EB   LT-TH 

501 

2  1.05   526  0.04 

0.00 

EB   RT 

455 

1  1.00   455  0.00 

1.00 

WB   TH-RT 

1829 

3  1.10  2012  0.00 

0.03 

NB   LT 

481 

2  1.05   505  1.00 

0.00 

NB   TH 

738 

2  1.05   775  0.00 

0.00 

SB   LT 

87 

1  1.00    87  1.00 

0.00 

SB   TH-RT 

685 

2  1.05   719  0.00 

0.04 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT    TH    RT 

LT    TH    RT 

LT 

TH   RT 

VOLUME 

EASTBOUND 

0  1774    55 

0     0     0 

0 

3    0 

0 

NORTHBOUND 

87   659    26 

100   100   100 

1 

2    0 

685 

SOUTHBOUND 

481   738     0 

0    62     0 

2 

2    0 

455 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN 

GROUP 

IDEAL 

N 

Fwid 

Fhv 

Fgr 

Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB 

LT- 

-TH 

1800 

2 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

1.000 

0.992 

3416 

EB 

RT 

1800 

1 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

0.824 

1.000 

1419 

WB 

TH- 

■RT 

1800 

3 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

0.994 

1.000 

5138 

NB 

LT 

1800 

2 

0,967 

0.990 

1.000 

1.000 

1.000 

1.000 

1.000 

0.920 

3170 

NB 

TH 

1800 

2 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

3446 

SB 

LT 

1800 

1 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

loOOO 

0.433 

746 

SB 

TH- 

-RT 

1800 

2 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

0.993 

1.000 

3420 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR   C    G   N 

SB  100   21   1 

CALCULATIONS 

DIR  Sop     Yo 

SB  3600  0.127  10.067 


Va   Vm  VI  t 

Pit  No    Vo 

Plto 

87   685    87 

1.00   2   455 

0.00 

Gu     Fs 

PI      Gq 

Pt      Gf 

El     Fm    Fit 

.067  0.590  1. 

,000  11.376  0. 

,000   0.000 

1.906  0.433  0.433 

CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


EB 
EB 
WB 
NB 
NB 
SB 
SB 


LT-TH 

RT 

TH-RT 

LT 

TH 

LT 

TH-RT 


526  3416 
455  1419 
2012  5138 
505  3170 
775  3446 
87   746 


v/s   g/C 


c   v/c   CRITICAL 


0.15  0.16  558  0.94 
0.32  0.30  420  1.08 
0.39  0.40  2052  0.98 
0.13  0.13  511  0.94 
0.22  0.35  1197  0.65 
0.12  0.21   160  0.54 


719  3420  0.21  0.21   733  0.98 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.92  TOTAL  V/C=  0.98 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   2  0  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 


dl 


d2    PF   Delay  LOS  Avg  Q   95%  Q 


EB 

LT-TH 

0.94 

0.16 

100.0 

31.44 

558 

18.02 

0.76 

37.67 

D 

11.6 

17 

EB 

RT 

1.08 

0.30 

100.0 

27.70 

420 

60.98 

0.80 

71.21 

F 

13.4 

28 

WB 

TH-RT 

0.98 

0.40 

100.0 

22.53 

2052 

11.68 

0.85 

29.08 

D 

30.5 

45 

NB 

LT 

0.94 

0.35 

100.0 

24.05 

511 

18.83 

1.00 

42.87 

E 

11.6 

18 

NB 

TH 

0.65 

0.35 

100.0 

20.88 

1197 

0.87 

0.64 

14.00 

B 

13.4 

13 

SB 

LT 

0.54 

0.21 

100.0 

26.55 

160 

2.89 

0.85 

25.02 

D 

1.9 

3 

SB 

TH-RT 

0.98 

0.21 

100.0 

29.69 

733 

21.32 

0.85 

43.36 

E 

15.7 

26 

DIR  Delay  LOS 

EB   53.22   E 

WB   29.08   D 

NB   25.39   D 

SB   41.38   E 

INTERSECTION  DELAY 


=  34.77  INTERSECTION  LOS=D 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  206.6  SECONDS 

for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is   13.3 

suggested  timing  phase  2  is   21.4 

suggested  timing  phase  3  is   39.9 

suggested  timing  phase  4  is   16.4 


sees  green, 
sees  green, 
sees  green, 
sees  green, 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

MASTER  PLAN  DESIGN  (W/TREMONT  RGT  IN/OUT  -  MITIGATED)  -  SAT  PEAK  HOUR 

date: 08-25-1989  time: 18: 08:41 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2MPRS      GEOMETRICS=P18I2M3     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  & 

GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB    13 

134 

269 

0   2   1 

0.0  11.0  11.0 

44 

WB     0 

984 

118 

0   3   0 

0.0  11.0   0.0 

49 

NB   330 

880 

0 

2   2   0 

11.0  11.0   0.0 

56 

SB    92 

578 

33 

12   0 

11.0  11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2,0% 
SB   0.0%   2.0% 


ADJ  PARK 

Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
,950   100    N     16.3     4 
,950    50    N     16.3     3 
,950   100    N     15.0     4 
,950   100    N     15.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 

1  t  r  p 

* 


NORTHBOUND 
1  t  r  p 

*  * 

* 
* 


SOUTHBOUND  GREEN 
1  t  r  p 

16.3 
*   *   *      28.8 

*  36.6 

*  9.3 


Y+R  PRE/ACT 


0 
3 
3 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART 

1  (MOVEMENT  ADJUSTMENTS) 

DIR 

LTV 

THV 

RTV 

PHF   LTFR 

THFR 

RTFR 

EB 

13 

134 

269 

.950     14 

141 

283 

WB 

0 

984 

118 

.950      0 

1036 

124 

NB 

330 

880 

0 

.950    347 

926 

0 

SB 

92 

578 

33 

.950     97 

608 

35 

PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


LU 


Pit   Prt 


EB   LT-TH 

155  2  1.05 

162  0.09  0.00 

EB   RT 

283  1  1.00 

283  0.00  1.00 

WB   TH-RT 

1160  3  1.10 

1276  0.00  0.11 

NB   LT 

347  2  1.05 

365  1.00  0.00 

NB   TH 

926  2  1.05 

973  0.00  0.00 

SB   LT 

97  1  1.00 

97  1.00  0.00 

SB   TH-RT 

643  2  1.05 

675  0.00  0.05 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT    TH 

RT         LT    TH    RT 

LT 

TH   RT 

VOLUME 

EASTBOUND 

0  1036 

124          0     0     0 

0 

3    0 

0 

NORTHBOUND 

97   608 

35        100   100   100 

1 

2    0 

643 

SOUTHBOUND 

347   926 

0          0    64     0 

2 

2    0 

592 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN 

GROUP 

IDEAL 

N 

Fwid 

Fhv 

Fgr 

Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB 

LT- 

-TH 

1800 

2 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

1.000 

0.983 

3385 

EB 

RT 

1800 

1 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

0.833 

1.000 

1434 

WB 

TH- 

-RT 

1800 

3 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

0.979 

1.000 

5059 

NB 

LT 

1800 

2 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

1.000 

0.920 

3170 

NB 

TH 

1800 

2 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

3446 

SB 

LT 

1800 

1 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

1,000 

0.369 

636 

SB 

TH- 

-RT 

1800 

2 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

0.989 

1.000 

3409 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

Va   Vm  Vlt  Pit  No   Vo  Plto 
97   643    97  1.00   2   592  0.00 


DIR   C    G   N 
SB  100   29   1 
CALCULATIONS 
DIR  Sop     Yo 


Gu 


SB  3600  0.164  14.761  0 


Fs     PI      Gq     Pt      Gf 
,505  1.000  14.011  0.000   0.000 


El     Fm    Fit 
2.227  0.369  0.369 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


v/s   g/C 


c   v/c   CRITICAL 


EB 

LT-TH 

162 

3385 

0.05 

0.09 

316 

0.51 

EB 

RT 

283 

1434 

0.20 

0.26 

367 

0.77 

* 

WB 

TH-RT 

1276 

5059 

0.25 

0.37 

1853 

0.69 

* 

NB 

LT 

365 

3170 

0.08 

0.16 

681 

0.51 

NB 

TH 

973 

3446 

0.28 

0.45 

1552 

0.63 

SB 

LT 

97 

636 

0.15 

0.29 

183 

0.53 

SB 

TH-RT 

675 

3409 

0.20 

0.29 

981 

0.69 

* 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.65  TOTAL  V/C=  0.69 

FOR  THE  NORTHBOUND  PROTECTED/ PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   9  6  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 

0.51  0,09  100.0 
0.77  0.26  100.0 
0.69  0.37  100.0 
0.51  0.45  100.0 
0.63  0.45  100.0 


EB 

LT-TH 

EB 

RT 

WB 

TH-RT 

NB 

LT 

NB 

TH 

SB 

LT 

SB 

TH-RT 

dl  c 

32.81  316 

26.21  367 

20.40  1853 

14.90  681 

15.99  1552 


0.53  0.29  100.0   22.74   183 
0.69  0.29  100.0   24.04   981 


d2 

1< 

6. 
0. 
0. 
0. 
2. 
1.44 


PF    Delay  LOS  Avg  Q   95%  Q 


20  0.62 
64  0.70 
0.85 
1.00 
0.63 
0.85 
0.85 


77 
55 
58 
26 


21.09 
22.97 
18.00 
15.45 
10.50 
21.25 
21.65 


C 

C 
C 
C 
B 
C 
C 


3, 

5, 
20, 

8, 
14, 

1, 
12, 


4 

6 
20 

8 
14 

2 
13 


DIR  Delay  LOS 

EB   22.29   C 

WB   18,00   C 

NB   11.85   B 

SB   21,60   C 

INTERSECTION  DELAY 


=  17.08  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   100   TO   50  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  ,95  THE  CYCLE  SHOULD  BE   18.9  SECONDS 


for  chosen  cycle  length  100.0 
suggested  timing  phase  1  is   16.2  sees  green, 
suggested  timing  phase  2  is   28.8  sees  green, 
suggested  timing  phase  3  is   36.6  sees  green, 
suggested  timing  phase  4  is   9.4  sees  green. 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

MASTER  PLAN  DESIGN  (W/TREMONT  ACCESS  -  MITIGATED)  -  AM  PEAK  HOUR 

date:08-25-1989  time: 17 : 40: 08 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2MPTAM     GEOMETRICS=P18I2M3     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB     9   114 

194 

0   2   1 

0.0  11.0  11.0 

44 

WB     0  1653 

68 

0   3   0 

0.0  11.0   0.0 

49 

NB   525   923 

0 

2   2   0 

11.0  11.0   0.0 

56 

SB    62   503 

15 

12   0 

11.0  11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
950   100    N     16.3     4 
950    50    N     16.3     3 
950   100    N     15.0     4 
,950   100    N     15.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 
1  t  r  p 

*  * 


NORTHBOUND 
1   t   r   p 

*  * 

*  * 


SOUTHBOUND  GREEN 
1   t   r   p 

17.7 
*   *   *      20.6 

*  47.8 

*  4.9 


Y+R  PRE/ACT 


0 
3 
3 
3 


A 
A 
A 
A 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

EB      9   114   194   .950      9   120  204 

WB      0  1653    68   .950      0  1740  72 

NB    525   923     0   .950    553   972  0 

SB     62   503    15   .950     65   529  16 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


LU 


Pit   Prt 


EB   LT-TH 

129  2  1.05   136  0.07  0.00 

EB   RT 

204  1  1.00   204  0.00  1.00 

WB   TH-RT 

1812  3  1.10  1993  0.00  0.04 

NB   LT 

553  2  1.05   580  1.00  0.00 

NB   TH 

972  2  1.05  1020  0.00  0.00 

SB   LT 

65  1  1.00    65  1.00  0.00 

SB   TH-RT 

545  2  1.05   573  0.00  0.03 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT    TH    RT         LT    TH    RT 

LT 

TH   RT 

VOLUME 

EASTBOUND 

0  1740    72          0     0     0 

0 

3    0 

0 

NORTHBOUND 

65   529    16        100   100   100 

1 

2    0 

545 

SOUTHBOUND 

553   972     0          0    54     0 

2 

2    0 

522 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN 

GROUP 

IDEAL 

N 

Fwid 

Fhv 

Fgr 

Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB 

LT- 

■TH 

1800 

2 

0.967 

0 

990 

1 

000 

1.000 

1.000 

1.000 

1.000 

0.986 

3396 

EB 

RT 

1800 

1 

0o967 

0 

990 

1 

000 

1.000 

1.000 

1.000 

0.840 

1.000 

1447 

WB 

TH- 

-RT 

1800 

3 

0.967 

0 

990 

1 

000 

1.000 

1.000 

1.000 

0.992 

1.000 

5128 

NB 

LT 

1800 

2 

0.967 

0 

990 

1 

000 

1.000 

1,000 

1,000 

loOOO 

0.920 

3170 

NB 

TH 

1800 

2 

0.967 

0 

990 

1 

000 

1.000 

IcOOO 

1.000 

1.000 

1.000 

3446 

SB 

LT 

1800 

1 

0.967 

0 

990 

1 

000 

1.000 

loOOO 

1.000 

1.000 

0.363 

625 

SB 

TH- 

-RT 

1800 

2 

0.967 

0 

.990 

1 

000 

1.000 

1.000 

1.000 

0„994 

1.000 

3426 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR  C   G  N   Va   Vm  Vlt  Pit  No   Vo  Plto 

SB  100   21   1    65   545    65  1.00   2   522  0.00 

CALCULATIONS 

DIR  Sop     Yo      Gu 

SB  3600  0.145   7.087  0 


Fs     PI      Gq     Pt 
.549  1.000  13.473  0.000 


Gf 
.000 


El     Fm    Fit 
2.050  0.363  0.363 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


v/s   g/C 


c   v/c   CRITICAL 


EB 

LT-TH 

136 

3396 

0.04 

0.05 

167 

0.81 

* 

EB 

RT 

204 

1447 

0.14 

0.23 

327 

0.62 

WB 

TH-RT 

1993 

5128 

0.39 

0.48 

2452 

0.81 

* 

NB 

LT 

580 

3170 

0.14 

0.18 

682 

0.81 

* 

NB 

TH 

1020 

3446 

0.30 

0.38 

1318 

0.77 

SB 

LT 

65 

625 

0.10 

0.21 

128 

0.51 

SB 

TH-RT 

573 

3426 

0.17 

0.21 

704 

0.81 

* 

CYCLE=100; 0   LOST=  9.0   SUM  V/S  CRIT=  0.74  TOTAL  V/C=  0.81 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   52  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP   v/c   g/C    C  dl  C 

EB   LT-TH     0.81  0.05  100.0  35.78   167 

EB   RT        0.62  0.23  100.0  26.49   327 

WB   TH-RT     0.81  0.48  100.0  16.93  2452 

NB   LT        0.81  0.38  100.0  20.99   682 

NB   TH        0.77  0.38  100.0  20.57  1318 

SB   LT        0.51  0.21  100.0  26.78   128 

SB   TH-RT     0.81  0.21  100.0  28.79   704 


d2 


PF   Delay  LOS  Avg  Q  95%  Q 


6.99 

0.72 

37.77 

D 

3.4 

5 

2.60 

0.63 

18.38 

C 

4.4 

4 

1.56 

0.85 

15.72 

C 

26.3 

26 

5.07 

1.00 

26.06 

D 

12.6 

13 

2.06 

0.70 

15.85 

C 

16.7 

17 

2.70 

0.85 

25.06 

D 

1.4 

2 

5.04 

0.85 

28.76 

D 

12.0 

14 

DIR  Delay  LOS 

EB   26.13   D 

WB   15.72   C 

NB   19.55   C 

SB   28.38   D 

INTERSECTION  DELAY 


=  19.60  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   4  0.6  SECONDS 

for  chosen  cycle  length  100. 

suggested  timing  phase  1  is 

suggested  timing  phase  2  is 

suggested  timing  phase  3  is 

suggested  timing  phase  4  is 


17.7  sees  green, 
20.6  sees  green, 

47.8  sees  green, 
4.9  sees  green. 


0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

MASTER  PLAN  DESIGN  (W/TREMONT  ACCESS  -  MITIGATED)  -  PM  PEAK  HOUR 

date: 08-25-1989  time: 17:45: 13 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2MPTPM     GEOMETRICS=P18I2M3     SIGNAL=P18I2M 

LOCATED  IN  CBDiN 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT    TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

EB    20   446 

423 

0 

2 

1 

0.0  11.0  11.0 

44 

WB     0  1650 

51 

0 

3 

0 

0.0  11.0   0.0 

49 

NB   360   686 

0 

2 

2 

0 

11.0  11.0   0.0 

56 

SB    81   613 

24 

1 

2 

0 

11.0  11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
930   100    N     16.3     4 
930    50    N     16.3     3 
930   100    N     15.0     4 
930   100    N     15.0     3 


PHASINGS 

EASTBOUND 
1  t  r  p 
1      * 

2  * 

3 

4    *    4r    * 


WESTBOUND 
1   t   r   p 


NORTHBOUND 
1   t   r   p 


* 
* 


SOUTHBOUND  GREEN 
1   t   r   p 

11.6 
*   *   *      21.4 

*  39.9 

*  18.1 


Y+R  PRE/ACT 


0 
3 
3 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART 

1  (MOVEMENT  ADJUSTMENTS) 

DIR 

LTV   THV 

RTV 

PHF   LTFR 

THFR 

RTFR 

EB 

20   446 

423 

.930     22 

480 

455 

WB 

0  1650 

51 

.930      0 

1774 

55 

NB 

360   686 

0 

.930    387 

738 

0 

SB 

81   613 

24 

.930     87 

659 

26 

PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


LU 


Pit   Prt 


EB   LT-TH 

501  2  1.05 

526  0.04  0.00 

EB   RT 

455  1  1.00 

455  0.00  1.00 

WB   TH-RT 

1829  3  1.10 

2012  0.00  0.03 

NB   LT 

387  2  1.05 

406  1.00  0.00 

NB   TH 

738  2  1.05 

775  0.00  0.00 

SB   LT 

87  1  1.00 

87  1.00  0.00 

SB   TH-RT 

685  2  1.05 

719  0.00  0.04 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT    TH 

RT         LT    TH    RT 

LT 

TH   RT 

VOLUME 

EASTBOUND 

0  1774 

55          0     0     0 

0 

3    0 

0 

NORTHBOUND 

87   659 

26        100   100   100 

1 

2    0 

685 

SOUTHBOUND 

387   738 

0          0    65     0 

2 

2    0 

479 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN 

GROUP 

IDEAL 

N 

Fwid 

Fhv 

Fgr 

Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB 

LT- 

•TH 

1800 

2 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

1.000 

0.992 

3416 

EB 

RT 

1800 

1 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

0.821 

1.000 

1414 

WB 

TH- 

-RT 

1800 

3 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

0.994 

1.000 

5138 

NB 

LT 

1800 

2 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

1.000 

0.920 

3170 

NB 

TH 

1800 

2 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

3446 

SB 

LT 

1800 

1 

0.967 

0.990 

1.000 

1.000 

1.000 

1.000 

1.000 

0.411 

708 

SB 

TH- 

•RT 

1800 

2 

0,967 

0.990 

1.000 

1.000 

1.000 

1.000 

0.993 

1.000 

3420 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

Va   Vm  Vlt  Pit  No   Vo  Plto 
87   685    87  1.00   2   479  0.00 


DIR   C    G   N 
SB  100   21   1 
CALCULATIONS 
DIR  Sop     Yo 
SB  3600  0.133 


Gu     Fs     PI      Gq     Pt      Gf 
9.375  0.576  1.000  12.045  0.000   0.000 


El     Fm    Fit 
1.953  0.411  0.411 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


v/s   g/C 


c   v/c   CRITICAL 


EB 

LT-TH 

526 

3416 

0.15 

0.18 

618 

0.85 

EB 

RT 

455 

1414 

0.32 

0.30 

420 

1.08 

* 

WB 

TH-RT 

2012 

5138 

0.39 

0.40 

2050 

0.98 

* 

NB 

LT 

406 

3170 

0.10 

0.12 

457 

0.85 

NB 

TH 

775 

3446 

0.22 

0.33 

1138 

0.68 

SB 

LT 

87 

708 

0.12 

0.21 

152 

0.57 

SB 

TH-RT 

719 

3420 

0.21 

0.21 

733 

0.98 

* 

CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.92  TOTAL  V/C=  0.98 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   2  0  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 


dl 


d2 


PF   Delay  LOS  Avg  Q  95%  Q 


EB 

LT-TH 

0.85 

0.18 

100.0 

30.14 

618 

7.72 

0.73 

27.64 

D 

11.4 

12 

EB 

RT 

1.08 

0.30 

100.0 

27.69 

420 

61.50 

0.80 

71.65 

F 

13.5 

28 

WB 

TH-RT 

0.98 

0.40 

100.0 

22.56 

2050 

11.85 

0.85 

29.26 

D 

30.5 

46 

NB 

LT 

0.85 

0.33 

100.0 

23.67 

457 

9.63 

1.00 

33.29 

D 

9.5 

12 

NB 

TH 

0.68 

0.33 

100.0 

21.99 

1138 

1.17 

0.66 

15.28 

C 

13.7 

14 

SB 

LT 

0.57 

0.21 

100.0 

26.75 

152 

3.77 

0.85 

25.95 

D 

1.9 

3 

SB 

TH-RT 

0.98 

0.21 

100.0 

29.71 

733 

21.54 

0.85 

43.56 

E 

15.8 

26 

DIR  Delay  LOS 

EB   48.05   E 

WB   29.26   D 

NB   21.48   C 

SB   41.66   E 

INTERSECTION  DELAY 


=  3  3.12  INTERSECTION  LOS=D 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  215.0  SECONDS 

for  chosen  cycle  length  100, 

suggested  timing  phase  1  is 

suggested  timing  phase  2  is 

suggested  timing  phase  3  is 

suggested  timing  phase  4  is 


11. 

6 

sees 

green, 

21 

4 

sees 

green, 

39 

9 

sees 

green. 

18 

2 

sees 

green, 

0.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

TREMONT/MELNEA  CASS  BOULEVARD 

MASTER  PLAN  DESIGN  (W/TREMONT  ACCESS  -  MITIGATEDO  -  SAT  PEAK  HOUR 

date: 08-25-1989  time: 17 : 50: 34 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=I2MPTS      GEOMETRICS=P18I2M3     SIGNAL=P18I2M 

LOCATED  IN  CBD:N 


VOLUME  & 

GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

EB    13 

134 

269 

0 

2 

1 

0.0  11.0  11.0 

44 

WB     0 

984 

118 

0 

3 

0 

0.0  11.0   0.0 

49 

NB   250 

880 

0 

2 

2 

0 

11.0  11.0   0.0 

56 

SB    92 

578 

33 

1 

2 

0 

11.0  11.0   0.0 

49 

TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  %HV 
EB   0.0%   2.0% 
WB   0.0%   2.0% 
NB   0.0%   2.0% 
SB   0.0%   2.0% 


ADJ  PARK 

Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
N      0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.950   100    N     16.3     4 
950    50    N     16.3     3 
950   100    N     15.0     4 
950   100    N     15.0     3 


PHASINGS 

EASTBOUND 
1   t   r   p 

1  * 

2  * 
3 

4   *   *   * 


WESTBOUND 
1   t   r   p 


* 


NORTHBOUND 
1   t   r   p 


SOUTHBOUND  GREEN   Y+R  PRE/ACT 


* 


it 


14.5 
28.7 
36.6 
11.2 


0 
3 
3 
3 


A 
A 
A 
A 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART 

1  (MOVEMENT  ADJUSTMENTS) 

DIR 

LTV 

THV 

RTV 

PHF   LTFR 

THFR 

RTFR 

EB 

13 

134 

269 

.950     14 

141 

283 

WB 

0 

984 

118 

.950      0 

1036 

124 

NB 

250 

880 

0 

.950    263 

926 

0 

SB 

92 

578 

33 

.950     97 

608 

35 

PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


LU 


Pit   Prt 


EB   LT-TH 

155  2  1.05 

162  0.09  0.00 

EB   RT 

283  1  1.00 

283  0.00  1.00 

WB   TH-RT 

1160  3  1.10 

1276  0.00  0.11 

NB   LT 

263  2  1.05 

276  1.00  0.00 

NB   TH 

926  2  1.05 

973  0.00  0.00 

SB   LT 

97  1  1.00 

97  1.00  0.00 

SB   TH-RT 

643  2  1.05 

675  0.00  0.05 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES       %  OPPOSING  T.KFT  TURN 

# 

LANES 

OPPOSING 

LT    TH 

RT         LT    TH    RT 

LT 

TH   RT 

VOLUME 

EASTBOUND 

0  1036 

124          0     0     0 

0 

3    0 

0 

NORTHBOUND 

97   608 

35        100   100   100 

1 

2    0 

643 

SOUTHBOUND 

263   926 

0          0    67     0 

2 

2    0 

616 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN 

GROUP 

IDEAL 

N 

Fwid 

Fhv 

Fgr 

Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

EB 

LT- 

-TH 

1800 

2 

0.967 

0.990 

,000 

1.000 

1.000 

1.000 

1.000 

0.983 

3385 

EB 

RT 

1800 

1 

0.967 

0.990 

,000 

1.000 

1.000 

1.000 

0.829 

1.000 

1429 

WB 

TH- 

-RT 

1800 

3 

0.967 

0.990 

,000 

1.000 

1.000 

1.000 

0.979 

1.000 

5059 

NB 

LT 

1800 

2 

0.967 

0.990 

,000 

1.000 

1.000 

1.000 

1.000 

0.920 

3170 

NB 

TH 

1800 

2 

0.967 

0.990 

,000 

1.000 

1.000 

1.000 

1.000 

1.000 

3446 

SB 

LT 

1800 

1 

0.967 

0.990 

,000 

1.000 

1.000 

loOOO 

1.000 

0e352 

606 

SB 

TH- 

■RT 

1800 

2 

0.967 

0.990 

,000 

1.000 

1.000 

1.000 

0.989 

1.000 

3409 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N 

Va   Vm  Vlt  Pit  No   Vo 

Plto 

SB  100   29   1 

97   643    97  1.00   2   616 

0.00 

CALCULATIONS 

DIR  Sop     Yo 

Gu     Fs     PI      Gq 

Pt      Gf 

SB  3600  0.171 

14.022  0.490  1.000  14.719  0. 

,000   0.000 

El     Fm   Fit 
2.297  0.352  0.352 


CAPACITY  ANALYSIS  WORKSHEET 


DIR  LN  GROUP 


EB 
EB 
WB 
NB 
NB 
SB 
SB 


LT-TH 

RT 

TH-RT 

LT 

TH 

LT 

TH-RT 


162  3385 

283  1429 

1276  5059 

276  3170 


v/s   g/C 


c   v/c   CRITICAL 


0.05  0.11  379  0.43 
0.20  0.26  367  0.77 
0.25  0.37  1851  0.69 
0.06  0.14   623  0.42 


973  3446  0.28  0.43  1488  0.65 

97   606  0.16  0.29   174  0.56 

675  3409  0,20  0.29   980  0.69 


CYCLE=100.0   LOST=  6.0   SUM  V/S  CRIT=  0.65  TOTAL  V/C=  0.69 

FOR  THE  NORTHBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
69  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   96  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 

0.43  0.11  100 

0.77  0.26  100 

0.69  0.37  100 

0.42  0, 

0.65  0, 

0.56  0, 

0.69  0, 


EB 

LT-TH 

EB 

RT 

WB 

TH-RT 

NB 

LT 

NB 

TH 

SB 

LT 

SB 

TH-RT 

0 
0 
0 
0 
0 
29  100.0 
29  100.0 


43  100, 
43  100, 


DIR  Delay  LOS 

EB   21.85   C 

WB   18.02   C 

NB   12.36   B 

SB   21.72   C 

INTERSECTION  DELAY 


dl 
31.47 
26.19 


c 

379 

367 


20.43  1851 
15.00  623 
17.08  1488 
22.96  174 
24.06   980 


d2 

0.49 

6.69 

0.78 

0.29 

0.74 

2.91  0.85 

1.45  0.85 


PF   Delay  LOS  Avg  Q  95%  Q 


62 
70 
85 
00 
65 


19.82 
23.01 
18.02 
15.28 
11.53 
21.99 
21.68 


C 
C 
C 
C 
B 
C 
C 


3.8 

5.8 
20.4 

6.3 
14.6 

1.9 
12.7 


4 

6 
20 

6 
15 

3 
13 


=  17.3  5  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   50   TO   120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   18.9  SECONDS 

for  chosen  cycle  length  100.0 

suggested  timing  phase  1  is   14.4 

suggested  timing  phase  2  is   28.7 

suggested  timing  phase  3  is   3  6.6 

suggested  timing  phase  4  is   11.3 


sees  green, 
sees  green, 
sees  green, 
sees  green. 


0.0  sees  yellow  +  red  clear 

3.0  oecs  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 
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Appendix  G 

MBTA  Correspondence 


APPENDIX  G 
MBTA  CORRESPONDENCE  REGARDING  TRANSIT  CAPACITY 


MASSACHUSETTS 
BAY 

TRANSPORTATION 
AUTHORITY 

Ten  Park  Plaza,  Boston,  MA  02116 


December  2,  1988 

Ms.  Jane  Howard 

Howard/Stein  -  Hudson  Associates 
38  Chauncy  Street,  7th  Floor 
Boston,  MA  02111 

Dear  Ms.  Howard: 

In  accordance  with  our  recent  telephone  conversation,  the  following 
descriptions  are  provided  of  current  and  planned  (near-term)  expansion  of  Red 
and  Orange  Line  services. 

RED  LINE 

Current  Red  Line  service  has  29  trains  scheduled  for  service,  as 
summarized  below: 


Braintree-Alewife 

Ashraont-Alewife 

Run-as-Directed 


4 -CAR 
TRAINS 

6-CAR 
TRAINS 

TOTAL 
TRAINS 

AVERAGE 
HEADWAY 

5 
7 

9 

5 
3 

14 

12 

3 

8  rain. 
8  mln. 

12 

17 

29 

The  three  run-as-directed  trains  are  used  by  Transportation  Officials  to 
provide  extra  service  where  needed.   Generally,  each  of  these  trains  make  one 
trip  in  each  direction  during  the  peak  hour.   The  29  trains  make  one  trip  in 
each  direction  during  the  peak.   The  following  estimate  of  peak  period 
ridership  on  the  Red  Line  was  developed  from  observations  of  passenger  loads 
at  peak  load  points. 


RED  LINE 

Between  Andrew  and  JFK 

Between  Andrew  and  No. 
Quincy 


PEAK  PERIOD 

ASHMT    9,000  (4-6PM) 

BRNTR   12,250  (4-6PM) 

21,250 


PEAK  HOUR 

ASHMT   5,400  (5 :45-5 :45PM) 
BRNTR  7,350  (4 :30-5 :30PM) 
12,750 


Ms.  Jane  Howard 
Page  Two 


The  MBTA  is  currently  accepting  cars  from  an  order  of  fifty— eight  (58) 
new  cars  for  the  Red  Line.   To  date  forty-two  (42)  cars  have  been  delivered 
with  the  remainder  due  in  by  early  1989.   These  new  cars  will  increase  the  Red 
Line  fleet  size  to  218  cars,  broken  down  as  follows: 

86   No.  5  Cambridge-Dorchester 
74   No.  1  South  Shore 
58   No.  2 

218 

The  MBTA  intends  to  minimize  the  use  of  the  older,  problematic  No.  5 
Cambridge-Dorchester  cars  as  six-car  train  units.   Delivery  of  the  58  new  No. 
2  cars  will  permit  for  the  17  six-car  trains  in  the  150  car  schedule  to  be 
made  up  exclusively  of  the  new  No.  2  cars  and  the  recently  rebuilt  Noe  1  South 
Shore  cars.   The  No.  5  cars  will  continue  to  run  in  service  as  four-car 
trains.   Accordingly,  it  is  appropriate  that  the  currently  scheduled  service 
should  be  assumed  for  the  early  1990's. 

The  MBTA  is  currently  preparing  a  specification  for  the  No.  3  car  which 
will  replace  the  No.  5  car  and  possibly  further  supplement  the  Red  Line  fleet. 
Recognizing  that  car  procurements  normally  require  three  to  five  years,  it 
seems  appropriate  that  no  No.  3  cars  should  be  assumed  for  the  early  1990's. 

The  planning  standard  for  passenger  capacity  of  a  Red  Line  car  is  180 
passengers  based  on  a  fully  seated  load  and  2.5  square  feet  of  available 
standee  space  per  standee. 

ORANGE  LINE 

Current  Orange  Line  service  has  eighteen  (18)  trains  scheduled  for 
service,  as  summarized  below: 


Forest  Hills  -  Oak  Grove 


4 -CAR 
TRAINS 


6-CAR 
TRAINS 


T5^ 


\A 


TOTAL 
TRAINS 

18 


AVERAGE 
HEADWAY 

4  1/2  min. 


All  Orange  Line  trains  operate  between  line  terminals.   The  following 
estimate  of  peak  period  ridership  on  the  Orange  Line  was  developed  from 
observations  of  passenger  loads  at  peak  load  points. 


Ms.  Jane  Howard 
Page  Three 


ORANGE  LINE  NORTH 

Between  Haynarket  and 
North  Station 


ORANGE  LINE  -  SWC 

Between  Back  Bay  and 

NEMC 


PEAK  PERIOD 

15700  (7-9AM) 
15000  (4-6PM) 

14600  (7-9AM) 
12600  (4-6PM) 


PEAK  HOUR 

9300  (8:00-9:00AM) 
8900  (4:45-5:45PM) 

8800  (7:45-8:45AM) 
7650  (4:45-5:45PM) 


The  Orange  Line  fleet  has  120  Hawker-Siddeley  vehicles  purchased  In 
1980.   A  specification  for  additional  Orange  Line  cars  Is  being  prepared, 
however,  it  Is  expected  that  delivery  would  occur  after  the  No.  3  Red  Line  car 
procurement.   The  102  vehicles  required  to  provide  the  current  schedule  is  the 
maximum  practical  number  of  vehicles  that  can  be  scheduled  for  service. 
Accordingly,  it  is  appropriate  to  assume  the  current  schedule  through  the 
early  1990's. 

The  planning  standard  for  passenger  capacity  of  an  Orange  Line  car  is 
155  passengers  based  on  a  fully  seated  load  and  2.5  square  feet  of  available 
standee  space  per  standee. 

I  hope  that  this  Information  will  be  helpful. 


Very  truly  yours, 

Michael  T.  Burns 

Manger  of  Operations  Planning 


MTB/lmr 


( d  «  **  ■  •  » 
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Appendix  H 

Pedestrian  and  Bicycle  Counts 


APPENDIX  H 

RDGGLES  CENTER  PEDESTRIAN,  DROPOFF/PICKUP  AND  BICYCLE  ACTIVITY. 

-  Tremont  Street  Entrance 


RUGGLES  CENTER  PEDESTRIAN,  DROPOFF/PICKUP,  AND  BICYCLE  ACTIVITY 

TREMONT  STREET  ENTRANCE 

AUTOMOBILES 


TIME 

PEDESTRIANS 

PICKUP 

DROPOFF 

BICYCLES 

DATE 

ENDING 

IN 

OUT 

VEH. 

PEOPLE 

VEH. 

PEOPLE 

(Pass 

ing  b) 

8/1/89 

7:15Af1 

9 

4 

2 

2 

2 

2 

6 

7:30AM 

12 

3 

2 

4 

3 

4 

8 

7:45AM 

24 

5 

1 

4 

3 

3 

4 

8:00AM 

37 

3 

1 

4 

8 

8 

6 

8:15AM 

31 

7 

2 

4 

4 

5 

5 

8:30AM 

31 

4 

1 

2 

5 

6 

6 

8:45AM 

18 

13 

1 

1 

4 

4 

6 

9:00AM 

23 

14 

0 

0 

0 

0 

10 

Total 


185    53 


10 


21 


29 


32 


51 


8/2/89 


7:15AM 
7:30AM 
7:45AM 
8:00AM 
8:15AM 
8:30AM 
8:45AM 
9:00AM 


13 

1 

17 

5 

27 

13 

27 

5 

35 

8 

40 

5 

24 

13 

15 

7 

2 
3 
3 
4 
4 
5 
7 
2 


6 
6 
5 

7 

7 

8 

12 

7 


Total 


198 


57 


13 


20 


30 


30 


58 


7/27/89  4:15PM 
4:30PM 
4:45PM 
5:00PM 
5:15PM 
5:30PH 
5:45PM 
6:00PM 


13 

20 

11 

21 

9 

36 

11 

33 

8 

23 

8 

42 

6 

42 

5 

20 

Total 


71   237 


30 


34 


15 


31 


8/2/89 


4:15PM 
4:30PH 
4:45PM 
5:00PH 
5:15PM 
5:30PM 
5:45PM 
6:00PM 

Total 


8 

22 

9 

19 

9 

10 

4 

36 

10 

19 

7 

57 

4 

9 

0 

17 

51 

189 

0 
3 
6 
5 
5 

12 
6 
4 

41 


0 
3 

6 
5 

7 

13 

9 

4 

47 


1 
2 
2 
2 
2 
2 
0 
1 

12 


4 
3 

4 
4 
3 

5 
0 
1 

24 


9 

6 

12 

7 
7 

11 
8 

15 

75 


Appendix  I 

Trip  Rates /Modal  Split  Calculations 


APPENDIX  I 


PERSON  TRIP  RATES  AND  MODAL  SPLIT  CALCULATIONS 
FOR  MASTER  PLAN  DESIGN 


MODE  SPLIT  SUMMARY  BY  ALTERNATIVE 
FOR  RU66LES  CENTER  (PARCEL  18)  FEIR 
ALTERNATIVE:  RUb5LES  CENTER  -  MASTER  PLAN  DESIGN 
UPDATED;  8  AUtiUST  1985 


orncE: 


MODE  SPLIT 

WALK/ 

AUTO 

TRANSIT 

OTHER 

TOTAL 

Persons 

Cars 

Check 

TOTAL  ADT: 

Uork 

4,066 

1,870  1 

,508 

1,789 

407 

4,066 

Non-Uork 

2,188 

1,050 

611 

655 

481 

2,186 

Total 

6,254 

2.921  2,119 

2,445 

688 

6,254 

AH  PEAK 

In 

Uork 

753 

346 

275 

331 

75 

753 

Non-Work 

188 

9C 

52 

56 

41 

188 

Total  In: 

941 

437 

332 

388 

117 

941 

Out 

Work 

0 

C 

0 

0 

0 

0 

Non-work 

142 

68 

40 

43 

31 

142 

Total  Out: 

142 

£8 

40 

43 

31 

142 

Total 

Uork 

753 

346 

275 

331 

75 

753 

Non-work 

330 

150 

92 

55 

73 

330 

Total 

1,063 

505 

371 

430 

148 

1,083 

PM  PEAK 

In 

Uork 

55 

26 

21 

25 

6 

55 

Non-work 

107 

51 

30 

32 

24 

107 

Total  In 

153 

77 

51 

57 

25 

163 

Out 

Work 

728 

335 

270 

320 

72 

728 

Non-work 

127 

51 

35 

38 

28 

127 

Total  Out 

855 

396 

306 

358 

101 

855 

Total 

Work 

764 

361 

251 

345 

78 

784 

Non-work 

234 

112 

65 

70 

51 

234 

Total 

1,018 

473 

355 

415 

130 

1,013 

SATURDAY  TOTAL 

Work 

1,104 

506 

41C 

4S6 

110 

1,104 

Non-Work 

122 

5S 

2i 

27 

27 

122 

Total 

1,226 

566 

444 

137 

1.226 

SATURDAY  PEAK 
In 
Work 

61 

28 

IT 

27 

5 

6! 

Non-work 

5 

2 

I 

0 

1 

J 

Total  In 

66 

30 

24 

23 

7 

66 

Out 

Work 

51 

!   23 

15 

22 

c 
J 

51 

Non-work 

5 

2 

1 

2 

1 

C 
J 

Total  Out 

56 

26 

2C 

24 

6 

56 

Total 

Uork 

112 

1       CO 
1       Ui. 

42 

49 

11 

112 

Non-work 

10 

:   5 

T 

o 

3 

10 

Total 

122 

1   56 

44 

13 

122 

RETAIL: 


10DE  SPLIT 

UALK/ 

AUTG 

'f:ANEIT 

OTHEr 

TOTAL 

Persons 

Cars 

Check 

TOTAl  ADT: 

Uork 

339 

156 

126 

149 

34 

339 

Non-Hork 

2,486 

1,193 

654 

59? 

696 

2,485 

Total 

2,825 

1,349 

820 

746 

730 

2,825 

AM  PEAK 

In 

Uork 

28 

13 

10 

12 

3 

23 

Non-Work 

19 

9 

5 

5 

5 

19 

Total  In: 

47 

22 

16 

17 

8 

47 

Out 

Work 

0 

0 

0 

C 

0 

0 

Non-work 

20 

10 

6 

5 

6 

20 

Total  Out: 

20 

10 

6 

5 

6 

20 

Total 

Work 

26 

13 

10 

12 

3 

28 

Non-work 

39 

19 

11 

9 

11 

39 

Total 

£7 

32 

21 

14 

67 

PH  PEAK 

In 

in 
Uork 

21 

10 

8 

9 

2 

21 

Non-work 

85 

41 

24 

20 

24 

85 

Total  In 

105 

50 

32 

30 

26 

106 

Out 

Work 

24 

II 

9 

11 

2 

24 

Non-work 

9£ 

46 

27 

27 

96 

Total  Out 

120 

57 

36 

34 

29 

120 

Total 

Uork 

45 

21 

17 

20 

5 

45 

Non-work 

18! 

87 

51 

43 

51 

181 

Total 

226 

108 

67 

63 

55 

225 

SATURDAY  TOTAL 

Uork 

448 

206 

165 

197 

45 

448 

Non-Work 

3,286 

1,577 

917 

789 

920 

3,286 

Total 

3,734 

1,783 

1,083 

986 

965 

3,734 

SATURDAY  PEA) 

In 

in 
Work 

9 

4 

3 

4 

1 

9 

Non-work 

172 

83 

48 

41 

43 

172 

Total  In 

181 

87 

51 

45 

49 

181 

Out 

Uork 

9 

4 

3 

4 

1 

9 

Non-work 

165 

79 

46 

40 

46 

165 

Total  Out 

174 

83 

49 

44 

47 

174 

Total 

Uork 

18 

8 

7 

8 

2 

18 

Non-work 

337 

162 

94 

81 

54 

337 

Total 

355 

170 

101 

E3 

56 

355 

HOTEL 


HODE  SPLIT 

WALK/ 

AUTO 

TR 

ANSIT 

CTHEF   ; 

TOTAL  ; 

Persons 

Cars 

Checi; 

TOTAL  ADT: 

york 

507  ! 

233 

188 

223 

51  1 

507 

Non-Work 

2,878  1 

1,698 

987 

547 

633  1 

2,878 

Total 

3,385  ; 

1,931  1 

,175 

770 

664  1 

3,385 

AH  PEAK 

In 

Work 

14  1 

6 

5 

6 

1 

14 

Non-Work 

121  1 

71 

42 

23 

27  , 

121 

Total  In: 

135 

78 

47 

29 

28 

135 

Out 

Work 

0  , 

0 

0 

0 

0 

0 

Non-«ork 

70  1 

41 

24 

13 

15 

70 

Total  Out: 

70 

41 

24 

13 

15 

70 

Total 

Work 

14 

6 

5 

6 

1 

14 

Non-work 

191  1 

113 

56 

36 

42 

191 

Total 

205 

119 

71 

42 

43 

205 

PM  PEAK 

In 

Work 

0 

0 

0 

0 

0 

0 

Non-work 

123 

73 

42 

23 

27 

123 

Total  In 

123 

73 

42 

23 

27 

123 

Out 

Work 

8 

4 

3 

4 

1 

8 

Non-work 

96 

57 

33 

18 

21 

96 

Total  Out 

104 

60 

36 

22 

22 

104 

Total 

Work 

8 

4 

4 

1 

8 

Non-work 

219 

129 

75 

42 

48 

219 

Total 

227 

133 

78 

45 

49 

227 

SATURDAY  TOTAL 

Work 

418 

192 

155 

184 

42 

418 

Non-Work 

2,370 

1,398 

813 

450 

521 

2,370 

Total 

2,788 

1,591 

968 

534 

563 

2,788 

SATURDAY  PEAK 

In 

in 
Work 

0 

0 

0 

0 

0 

0 

Non-wort 

141 

83 

48 

27 

31 

141 

Total  In 

141 

83 

48 

27 

31 

141 

Out 

Work 

8 

1    4 

3 

4 

1 

:    8 

Non-work 

10! 

60 

35 

19 

22 

101 

Total  Out 

109 

63 

38 

23 

25 

i    103 

Total 

1 

Work 

8 

I    4 

3 

4 

1 

8 

Non-work 

242 

;  143 

83 

46 

53 

1    242 

Total 

250 

,'   146 

36 

50 

54 

250 

DAYCARE 


KODt  SPL 

IT 

WALK/ 

AUTO 

TRANSIT 

OTHER   1 

TOTAL  1 

Persons 

Cars 

Check 

TOTAL  ADT: 

york 

117  ; 

54 

43 

51 

12  : 

117 

Non-Hork 

1,051  I 

210 

122 

315 

525  1 

1,051 

Total 

1,168  ; 

264 

166 

367 

537  1 

1,168 

AM  PEAK 

In 

V  Work 

11  1 

5 

4 

5 

1  1 

il 

Non-york 

94  1 

19 

11 

28 

47  1 

94 

Total  In: 

105 

24 

15 

33 

48  1 

105 

Out 

Work 

9  ! 

4 

3 

4 

1  1 

9 

Non-work 

84  1 

17 

10 

25 

42  ! 

84 

Total  Out: 

93 

21 

13 

29 

43  ; 

93 

Total 

I 

york 

20  ! 

9 

7 

9 

20 

Non-work 

178  I 

36 

21 

53 

89  1 

170 

Total 

19S 

45 

23 

62 

91 

198 

PM  PEAK 

In 

Uork 

10 

5 

4 

4 

1 

10 

Non-work 

93 

19 

11 

28 

47 

93 

Total  In 

103 

23 

15 

32 

48 

103 

Out 

Uork 

11 

5 

4 

5 

1 

11 

Non-work 

100 

20 

12 

30 

50 

100 

Total  Out 

111 

25 

16 

51 

HI 

Total 

Uork 

21 

10 

8 

9 

i. 

21 

Non-work 

193 

'   39 

22 

58 

V 

193 

Total 

214 

48 

30 

67 

99 

214 

SATURDAY  TOTAL 

Work 

83 

38 

31 

37 

8 

83 

Non-Work 

28 

:   6 

3 

8 

14 

28 

Total 

111 

1   44 

34 

45 

22 

111 

SATURDAY  PEAK 

In 

york 

14 

1    6 

C 
J 

6 

1 

1     14 

Non-work 

5 

1    1 

1 

0 

3 

:     5 

Total  In 

19 

7 

6 

8 

4 

1     19 

Out 

Uork 

9 

1    4 

3 

4 

1 

1     9 

Non-work 

3 

;   1 

0 

1 

2 

1     3 

Total  Out 

12 

5 

4 

5 

1 

1     12 

Total 

Work 

23 

1   11 

9 

10 

2 

1    23 

Non-work 

8 

1    2 

1 

2 

4 

e 

Total 

31 

1   12 

9 

13 

6 

31 

TOTAL 


10DE  SPLIT 

WALK/ 

AUTO 

jmir 

OTHER 

TOTAL  . 

Persons 

Cars 

Check 

TOTAL  ADT: 

york 

5,029  . 

2,313  1,866 

2,213 

502 

5,029 

Non-Work 

8,603 

4,152 

2,414 

2,115 

2,336 

8,603 

Total 

13,632 

6,465 

4,279 

4,328 

2,839 

13,632 

Af!  PEAK 

In 

«ork 

806 

371 

299 

355 

81 

806 

Non-Work 

422 

190 

110 

112 

120 

422 

Total  In: 

1,228 

560 

409 

467 

201 

1,22E 

Out 

Work 

9 

4 

3 

4 

1 

9 

Non-work 

316 

136 

79 

86 

94 

316 

Total  Out: 

325 

140 

82 

% 

95 

Total 

Work 

815 

375 

302 

359 

82 

815 

Non-work 

738 

325 

189 

198 

215 

738 

Total 

1,553 

700 

492 

557 

296 

1,553 

PM  PEAK 

In 

in 
Work 

87 

40 

32 

38 

9 

87 

Non-work 

408 

183 

107 

104 

121 

408 

Total  In 

495 

223 

139 

142 

130 

495 

Out 

Work 

771 

355 

286 

339 

77 

771 

Non-work 

419 

184 

107 

109 

126 

419 

Total  Out 

1,190 

538 

393 

445 

203 

1,190 

Total 

Work 

858 

395 

318 

376 

86 

858 

Non-work 

827 

367 

213 

213 

247 

827 

Total 

1,685 

762 

532 

591 

333 

1,685 

SATURDAY  TOTAL 

Work 

2,053 

944 

762 

903 

205 

2,053 

Non-Work 

5,806 

3,040 

1,767 

1,284 

1,482 

5,806 

Total 

7,859 

3,934 

2,529 

2,187 

1,688 

7,859 

SATURDAY  PEAK 

Tn 

in 
Work 

84 

'   39 

31 

37 

8 

84 

Non-work 

323 

169 

98 

71 

83 

323 

Total  In 

407 

'   208 

13C 

103 

91 

407 

Out 

Work 

77 

1   35 

29 

S4 

8 

77 

Non-work 

274 

142 

82 

61 

71 

274 

Total  Out 

351 

'   177 

111 

95 

79 

351 

Total 

Work 

161 

!   74 

60 

71 

16 

161 

Non-work 

597 

311 

181 

132 

154 

597 

Total 

758 

1   385 

241 

203 

170 

758 
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Appendix  J 

Boston  Traffic  Department  Memo 


APPENDIX  J 


MEMORANDUM  FROM  T.J.  JAFAR,  JUNIOR  TRAFFIC  ENGINEER  AIDE,  BOSTON 
TRANSPORTATION  DEPARTMENT  TO  JIM  MCLAUGHLIN,  SUP.  TRAFFIC  EN- 
GINEER, BOSTON  TRANSPORTATION  DEPARTMENT,  REGARDING  THE 
FEASIBILITY  OF  A  SIGNAL  INSTALLATION  AT  THE  INTERSECTION  OF 
DAVENPORT  AND  HAMMOND  STREETS  WITH  TREMONT  STREET, 
DATED  JANUARY  19,  1988. 


Date:  January  19.  198?> 

To;  Jim  McLaughlin,  Sup.  Traffic  Engineer,  Transporation 

Dept. 

From:  T.J.  Jafar,  Junior  Traffic  Engineer  Aide, 

Transportation  Dept. 


Introduction: 


The  following  report  investigates  the  feasibility  of  a 
signal  instillation  at  the  intersection  of  Davenport  and 
Haronvond  streets  with  Tremont  Street.  Traffic  signals  are 
not  to  be  installed  unless  one  or  more  of  the  signal 
warrants  are  met,  as  prescribed  by  the  Manual  on  Uniform 
Devices  for  Streets  and  Highways.   The  following  warrants 
were  analyzed  in  terms  of  the  Data  on  traffic  conditions  in 
the  above  mentioned  intersection  on  September  8,  1987.   The 
Data  covers  the  hours  from  7  a.m.  to  6  p.m.   It  should  be 
noted  that  for  each  warrant,  a  brief  description  of  the 
criteria  is  given  in  the  beginning  followed  by  the 
analyzation  of  the  data  for  that  particular  warrant.   There 
is  a  total  of  11  warrants. 


Warrant  1,   Minimum  Vehicular  Volume: 

The  Minimxim  Vehicular  Volume  warrant  is  intended  for 
application  where  the  volume  of  intersecting  traffic  is  the 
principal  reason  for  consideration  of  signal  installation. 
This  warrant  is  satisfied  when  each  of  any  8  hours  of  an 
average  day  the  traffic  volume  of  the  major  street  (Tremont) 
is  600  vehicles  and  the  minor  street  (Hammond)  is  150. 

—  Only  the  major  street  met  the  volume  requirements  for  all 
of  the  8  hours.   The  minor  street  never  met  the  traffic 
volume  requirement.   The  maximum  traffic  volume  ever  reached 
was  104,  which  is  below  150.  Thus  the  minor  streets  are  not 
significantly  contributing  to  the  traffic  volume  of  the 
major  street.   The  warrant  is  disregarded. 


Warrant  2 , Interruption  of  Continous  Traffic: 

The  Interruption  of  Continous  Traffic  warrant  applies  to 
operating  conditions  where  the  major  street  is  so  heavy  that 
traffic  on  a  minor  intersecting  street  suffers  excessive 
delay  or  hazard  in  entering  or  crossing  the  major  street. 
This  warrant  is  satisfied  when  each  of  any  8  hours  of  an 
average  day,  the  traffic  volume  is  900  vehicles  on  the  major 
street  and  75  on  the  minor  street. 


• —  Tremont  (major  street)  satisfies  this  requirement  for 
every  hour.   The  range  was  from  94  6  vehicles  to  1,511 
vehicles.   This  is  not  surprising  since  Tremont  is  a  major 
city  street.   Hammond  (minor  street)  met  the  requirement  for 
only  two  hours:  79  vehicles  at  4  p.m.  and  104  at  5  p.m.   The 
third  highest  count  was  59.   However  it  should  be  noted  that 
these  two  hours  are  an  exception  since  they  are  considered 
to  be  "rush  hours".   The  other  minor  street,  Davenport,  had 
a  high  of  48  vehicles.   Thus  this  warrant  is  not  feasible. 


Warrant  3,  Minimum  Pedestrian  Volume: 

The  Minimum  Pedestrian  Volume  warrant  is  satisfied  when  on 
the  major  street,  600  or  more  vehicles  per  hour  enter  the 
intersection  (both  approaches)  and  there  are  150  or  more 
pedestrians  per  hour  on  the  major  street  (highest  volume 
crosswalk) . 

—  Only  the  first  section  of  the  warrant  was  met.   For  the 
second  section,  there  was  a  maximum  count  of  65  pedestrians 
crossing  at  3  p.m.   This  figure  is  well  under  the  150  value 
given  above.   This  is  figure  is  very  important  since  it 
indicates  that  pedestrian  crossing  is  at  a  minimum.   This  in 
turn  shows  that  a  traffic  signal  is  useless  in  this 
situation  due  to  the  lack  of  a  significant  amount  of 
pedestrians  that  would  require  a  traffic  light  for  the 
coordination  of  orderly  vehicle-pedestrian  movement. 


Warrant  4,  School  Crossing: 

The  School  Crossing  warrant  is  needed  when  frequent  and 
adequate  gaps  are  needed  and  related  to  the  size  of  groups 
of  school  children  crossing  the  intersection  (ie,  near  a 
school) . 

— ■  This  warrant  is  not  pertinent  in  this  situation  since 
this  intersection  is  not  in  the  proximity  of  a  school. 


Warrant  5,  Progressive  Movement: 

Progressive  movement  control  sometimes  necessitates  traffic 
signal  instillations  at  intersections  where  they  would  not 
otherwise  be  warranted,  in  order  to  maintainn  proper 
gruoping  of  vehicles.   This  warrant  is  satisfied  when  on  a 
two-way  street,  adjacent  signals  do  not  provide  the 
necessary  degree  of  speed  control. 


—  The  speed  of  vehicles  on  Treroont  Street  are  within  the 
prescribed  speed  control  set  by  the  city.   Thus  this  warrant 
does  not  apply. 


Warrant  6,    Accident  Experience: 

The  Accident  warrant  is  satisfied  when  there  exists  a  volume 
of  vehicular  and  pedestrian  traffic  not  less  than  80  percent 
of  the  requirements  specified  either  in  the  Minimum  Volume 
warrant,  the  Interruption  of  Continous  warrant,  or  the 
Minimum  Pedestrian  Volume  warrant. 

—  For  the  Minim\im  Vehicular  Volume  warrant,  the  minor 
street  value  was  only  69.33  %  (104/150),  This  was  the 
maximal  value  of  the  8  hours.   For  the  Interruption  of 
Continous  warrant,  the  minor  street  value  met  only  2  out  of 
the  8  hours.   The  third  highest  value  in  that  category  was 
59/75,  which  is  78.66%.   For  the  Minimum  Pedestrian  Volume 
warrant,  the  maximal  value  for  the  major  street  was  65/600' 
or  9.3  2%  while  the  minor  street  had  a  maximal  value  of 
72/150  or  48.00%.  Not  one  of  the  above  percentages 
corresponds  to  a  value  of  80  percent.  This  is  even  taking 
into  account  that  some  of  the  figures  do  not  satisfy  the 
pre-condition  of  each  of  the  eight  hours. 


Warrant  7,  Systems  Warrant: 

A  traffic  signal  instillation  at  some  intersection  may  be 
warranted  to  encourage  concentration  and  organization  of 
traffic  flow  networks.  This  warrant  is  applicable  when  the 
common  intersection  of  two  or  more  major  routes  has  a  total 
existing,  or  immediately  projected  entering  volume  of  at 
least  8  00  vehicles  during  the  peak  hour  of  a  typical 
weekday,  or  each  of  any  five  hours  of  a  Saturday  and/or 
Sunday. 

—  This  warrant  is  not  applicable 


Warrant  8,  Combination  of  Warrants: 

In  exceptional  cases,  signals  occasionally  may  be  justified 
where  no  single  warrant  is  satisfied  but  where  two  or  more 
of  Warrants  1,2,  and  3  are  satisfied  to  the  extent  of  8  0 
percent  or  more  of  the  stated  values. 


—  This  warrant  is  not  applicable  since  none  of  the  warrants 
are  valid  to  begin  with.   Thus  a  coinbination  itself  is  not 
possible. 


Warrant  9,  Four-hour  Voluines: 

This  warrant  is  satisfied  when,  for  each  of  any  four  hours 
of  an  average  day,  the  plotted  points  representing  the 
vehicles  per  hour  on  the  major  streets  (both  approaches)  and 
the  corresponding  vehicles  per  hour  on  the  higher  volume 
minor  street  approach  all  fall  above  the  appropriate  curve. 

—  None  of  the  plotted  points  (from  the  traffic  data)  fall 
above  or  on  the  curve.   Thus  this  warrant  is  void. 


Warrant  10,  Peak-hour  Delay: 


This  warrant  is  intended  for  locations  where  traffic 
conditions  are  such  that,  for  one  hour  of  the  day,  minor 
street  traffic  suffers  undue  delay  in  entering  or  crossing 
the  main  street.   This  is  satisfied  when  the  volume  on  the 
side  street  approach  equals  or  exceeds  150  vph  for  two 
moving  lanes  and  the  total  entering  volume  serviced  during 
this  hour  excedes  800  vph  for  intersections  with  four  or 
more  approaches. 

— ■  Both  sections  are  not  satisfied  for  this  warrant.   The 
volume  on  the  side  street  during  peak-hour  (maximal  value) 
is  104  vehicles  per  hour  (below  the  150  value) .   The  vehicle 
serviced  during  this  hour  does  not  exceed  8  00.   Thus  this 
warrant  is  not  applicable. 


Warrant  11,  Peak-hour  Volume: 

Intended  for  the  same  condition  as  Warrant  10,  Peak-hour 
Delay.   This  warrant  is  satisfied  when  the  plotted  point 
representing  the  vehicles  per  hour  on  the  major  street  (both 
approaches)  and  the  corresponding  vehicles  per  hour  on  the 
higher-value  minor  street  approach  (one  direction)  for  one 
hour  on  an  average  weekday  falls  above  the  proper  curve. 

—  The  plotted  points  for  the  peak  hour  (or  any  hour)  does 
not  fall  on  or  above  the  given  curve.   Thus  this  warrant  is 
not  applicable. 


Notes: 

1.  An  average  day  is  defined  as  a  week  day  representing 
traffic  volumes  normally  and  repeatedly  found  at  locations, 

2.  When  the  data  was  comapared,  the  higher  value  minor 
street  (Hajimond)  was  chosen  over  the  smaller  value  minor 
street  (Davenport) . 


Conclusion: 


It  is  in  the  opinion  of  the  department,  after  careful 
analyzation  of  the  traffic  data  and  considering  the 
possibilities  of  the  situation,  it  does  not  recommend  the 
instillation  of  a  traffic  signal  at  the  intersection  of 
Davenport  and  Hanumond  Streets  with  Tremont  Street.   None  of 
the  above  warrants  and  their  criteria  was  satisfied  for  the 
traffic  data.   Thus  the  instillation  of  a  traffic  signal 
would  cause  more  harm  then  good  at  this  intersection. 


Transportation  Dept. 
1/19/88 


City  Hall 
Boston  in 
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